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Figure S1. GC-MS profiles of sesquiterpenes produced by (A) CpSTSs and (B) ShSTSs.
Aspergillus oryzae (AO) transformants harbor the genomic DNA sequence and Escherichia coli
(EC) transformants do the corrected cDNA sequence. # shows an uncharacterized sesquiterpene.
* shows indole produced by E. coli cells. Mass spectra of the sesquiterpenes obtained from (C)
transformants harboring CpSTS genes and (D) those harboring ShSTS genes. Retention time is
shown in the parenthesis.



(B)

p-barbatene

ﬁ%gngQ 592'89281—83 B-farnesene a-farnesene
a-barbatene N
\\ nerolidol
¥

) l . . L
AO-ShSTS4 hirsutene EC-ShSTS5
TIC / TIC y-cadinene

\
A A
AO-ShSTS7 s-cadi AO-ShSTS8
e s-cadinene \ Tic # {.epi-cubenol
\
a-cubebene
!

) mmJ IR l " A.u..quMJ

%%—ShSTSW s-cadinene \ {A_‘%-ShSTSHHG s-cadinene \
germacrene D
\\ A-6-protoilludene
I a-cubebene \ # L
\. Ao L_.A A
EC-ShSTS12 EC-ShSTS13 *
TIC m/z 105
a-cubebene b-cadinene
\ p-cubebene '\ |3-;aryophy|l*ene
*

1 ____A\_._AA..AJ

#%—ShSTS1 7 /A»G»protoilludene $I%ShSTS1 8 A-6-protoilludene
¥
| I
15 20 (min) 15 20 (min)

Figure S1. Continued.
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Figure S1. Continued.
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Figure S1. Continued.
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Figure S1. Continued.
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Figure S2. Proposed cyclization mechanisms of sesquiterpenes produced by clades I and IV

STSs and unclassified STSs.



(A) Misspliced intron by A. oryzae
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Figure S3. Schematic view of (A) misspliced intron (CpSTS8-intorn 1) in A. oryzae and (B)
mispredicted introns by Augustus (C. cinereus prediction).
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Fig S4. Alternative cyclization mechanism leading to aristolene.



(A) clade II_CpSTSs
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Figure S5. Schematic views of the putative biosynthetic gene clusters of (A) clade II_CpSTSs,
(B) clade II_ShSTSs, and (C) clade III_ShSTSs.
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(A) "H-NMR spectrum
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Figure S6. NMR spectra of (A) sterpurene and (B) 9-alloaromadendrene.
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Table S1. Sesquiterpene synthases (STSs) found in Clitopillus pseudo-pinsitus and Stereum
hirsutum. Function of ShSTS15 marked by * was not examined in this study but was reported in
the previous study (ChemBioChem 2013, 14, 2480-2491.).

Accession

Number of

Gene name No. DDxxD motif NSE motif Classification introns Main product Comment
CpSTS1 LC436345 DEYTD NDMCSYKKE clade lll 4 sterprene
alpha-cubebene,
CpSTS2 LC436346 DELSD NDVYSYDME clade Il 4 delta-cadinene
alpha-muurolene,
CpSTS3 LC436347 DNISD NDIFSYNVE clade | 5 delta-cadinol
CpSTS4 LC436348 DEYTD NDLCSFRNE clade lll 4 6-protoilludene
gamma-muurolene,
CpSTS5 LC436349 DNSLD NDIFSYNVE clade | 3 alpha-muurolene
CpSTS6 LC436350 DEYSD NDLYSYNVE clade Il 5 pentalenene
CpSTS7 LC436351 DEITE NDVFSFKVE clade lll 4 alpha-farnesene
CpSTS8 LC436352 DEYTD NDVYSYNME clade Il 4 alloaromadendrene
CpSTS9 LC436353 DEYTD NDLFSYNME clade Il 4 ledene, virifloridol
CpSTS10 LC436354 No motif No motif N. E. 2 -
CpSTS11 LC436355 DEATD NDIHSYNME clade Il 4 9-alloaromadendrene
beta-elemene, ledene,
CpSTS12 LC436356 DEYTD NDLYSYNME clade Il 4 virifloridol
CpSTS13 LC436357 DETTD NDIQSYNME clade Il 5 ledene
beta-elemene, beta-
CpSTS14 LC436358 DDYILE NDIYSYKVE clade IV 2 farnesene
CpSTS15 LC436359 DDLME NDLFSYRKE N. E. 2 No products
CpSTS16 LC436360 DESSD NDIHSYNME clade Il 4 aristolene
CpSTS17 LC436361 DDIIE NDLFSYRVE clade IV 2 beta-caryophyllene
CpSTS18 LC436362 DDLSD NDLCSFNKE other clade 8 adinene

Gene name

Accession
No.

DDxxD motif

NSE motif

Classification

Number of
introns

Main product

Comment

alpha-barbatene,

ShSTS1 Stehil159379 DDSLE NDLMSFYKE clade IV 2 beta-barbatene
62 % identity
ShSTS2 Stehil113028 clade IV - with ShSTS1
beta-farnesene,
ShSTS3 Stehil122776 DDYID NDFFSYLKE clade IV 6 alpha-farnesene
ShSTS4 Stehil52743 DDYID NDFFSYLKE clade IV 14 hirstene
ShSTS5 Stehil161672 DDLSD NDLCSFNKE other clade 8 adinene
60 % identity
ShSTS6 Stehil45387 clade | = with CpSTS3
ShSTS7 Stehil167646 DDWTD NDIFSYNVE clade | 3 delta-cadinene
alpha-cubebene,
ShSTS8 Stehil146390 DEISD NDIYSYDME clade Il 4 1-epi-cubenol
68 % identity
ShSTS9 Stehil155443 clade Il = with ShSTS8
germacrene D,
ShSTS10 Stehil111121 DEISD NDVYSYKVE clade Il 3 delta-cadinene
alpha-cubebene,
ShSTS11 Stehil128017 DEISD NDVYSYNVE clade Il 3 delta-cadinene
alpha-cubebene,
ShSTS12 Stehil111127 DEISD NDVYSYSME clade Il 3 beta-cubebene
ShSTS13 Stehil50042 DDILD NDTFSYRRE clade Il 5 beta-caryophyllene
66 % identity
ShSTS14 Stehil70268 clade lll - with ShSTS13
ShSTS15* Stehil64702 DEHSD NDIVSYNIE clade Il delta-6-protoilludene
ShSTS16 Stehil73029 DEYSD NDIVSYNLE clade Il 4 delta-6-protoilludene
ShSTS17 Stehil69906 DEHSD NDIVSWNLE clade Il delta-6-protoilludene
ShSTS18 Stehil25180 DEYSD NDICSYNVE clade IlI 4 delta-6-protoilludene

N. E.; not examined
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Table S2. Identification of sesquiterpenes described in this study. Sesquiterpenes were identified
by comparing retention times, retention indices, and mass spectra with those of reported data.

retention RIL_ RL_lit. RL_lit.
CpSTS ShSTS Product time observed (NIST) (mass finder) Comment
CpSTS6 pentalenene 15.03 1337 1343
ShSTSS, 1351
CpSTS2 11,12 alpha-cubebene 15.35 1347 (HP-5) doi:10.1016/j.jep.2006.04.018
CpSTS1 sterpurene 15.43 1350 1351 See Figure S8
ShSTS4 hirsutene 16.14 1372 1378
ShSTS16,
CpSTS4 17,18 delta-6-protoilludene 16.27 1376 1382
1390
ShSTS12 beta-cubebene 16.66 1389 (HP-5) doi:10.1016/j.jep.2006.04.018
CpSTS12, 1392
14 beta-el e 16.68 1389 (HP-5) doi:10.1016/j.jep.2006.04.018
ShSTS1 alpha-barbatene 17.20 1406 1414
1419
CpSTS17 ShSTS13 caryophyllene 17.46 1415 (HP-5) doi:10.1016/j.jep.2006.04.018
CpSTS16 aristolene 17.48 1415 1423
ShSTS1 beta-barbatene 18.22 1439 1445
1454
CpSTS14 ShSTS3 beta-farnesene 18.67 1454 (HP-5ms) doi:10.2298/JSC100203125P
1461
CpSTS8 alloaromadendrene 18.77 1457 (HP-5) doi:10.1016/j.jep.2006.04.018
1477
CpSTS3, 5 nuurolene 19.28 1473 (HP-5) doi:10.1016/j.jep.2006.04.018
1481
ShSTS10 germacrene D 19.33 1475 (HP-5) doi:10.1016/j.jep.2006.04.018
CpSTS11 9-alloaromadendrene 19.62 1484 See Figure S8
CpSTS9, 1495
12,13 ledene 19.82 1491 (HP-5) doi:10.1002/ffj.1812
1499
CpSTS3, 5 alpha-muurolene 20.01 1497 (HP-5) doi:10.1016/j.jep.2006.04.018
CpSTS7, 1509
14 ShSTS3 (E,E)-alpha-farnesene 20.22 1504 (HP-5) doi:10.1016/j.jep.2006.04.018
1524
CpSTS18 ShSTS5 gamma-cadinene 20.57 1517 (HP-5) doi:10.1021/jf0303316
ShSTS7, 1524
CpSTS2 10, 11,12 delta-cadinene 20.68 1520 (HP-5) doi:10.1016/j.jep.2006.04.018
doi:10.1002/1099-
1565 1026(200007/08)15:4<245::AID-
ShSTS3 nerolidol 21.83 1560 (HP-5) FFJ904>3.0.CO;2-V
CpSTS9, 1590
12 viridiflorol 22.64 1588 (HP-5) doi:10.1002/ffj.998
Custer, Y., GC Volatile
Components Analysis of
1623 Different Parts of Litchi
ShSTS8 1-epi-cubenol 23.65 1624 (HP-5) chinensis (Dissertation), 2009.
CpSTS3 delta-cadinol 24.19 1643 1645 doi:10.1016/j.jep.2004.02.010
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Table S3. Sequences of (A) spliced introns and (B) nonspliced introns in AO-transformant. 5’-
splice and 3’-splice site are shown in red bold character. Polypyrimidine tracts were shown in
purple italic character. Branch sites with CTNAN and TTNAN are shown in blue or orange bold
character with underline. Introns marked by * were partially spliced in AO-transformant, thereby
generating multiple cDNA sequences. Consensus sequences at the 5° splice site, the branch site,
and the 3’ splice site of (C) spliced introns and (D) nonspliced introns.

Reg

(A) spliced introns

Sequence

Group |, Branch site motif; CTNAN

CpSTS1-intron1
CpSTS1-intron3
CpSTS1-intron4
CpSTS2-intron1
CpSTS2-intron2
CpSTS2-intron3
CpSTS2-intron4
CpSTS3-intron1
CpSTS3-intron2
CpSTS3-intron3
CpSTS3-intron4
CpSTS3-intron5
CpSTS4-intron1
CpSTS4-intron2
CpSTS4-intron3
CpSTS5-intront
CpSTS5-intron3
CpSTS6-intron1
CpSTS6-intron2
CpSTS6-intron4
CpSTS6-intron5
CpSTS7-intron1
CpSTS7-intron2
CpSTS7-intron3
CpSTS8-intron2
CpSTS8-intron3*
CpSTS9-intron1
CpSTS9-intron2
CpSTS9-intron3
CpSTS10-intront
CpSTS10-intron2
CpSTS11-intront
CpSTS11-intron2
CpSTS11-intron3
CpSTS11-intron4
CpSTS12-intront*
CpSTS12-intron2
CpSTS12-intron3
CpSTS12-intron4
CpSTS13-intront

CpSTS13-intron3
CpSTS13-intron4
CpSTS14-intront

CpSTS14-intron2*
CpSTS15-intront
CpSTS15-intron2
CpSTS16-intron2
CpSTS16-intron3
CpSTS16-intron4
CpSTS18-intront
CpSTS18-intron2
CpSTS18-intron3
CpSTS18-intron4
CpSTS18-intron5
CpSTS18-intron6
CpSTS18-intron7
CpSTS18-intron8
ShSTS1-intron1
ShSTS1-intron2*
ShSTS3-intron1

ShSTS3-intron2

ShSTS3-intron4
ShSTS3-intron5
ShSTS4-intron1
ShSTS4-intron2
ShSTS4-intron3
ShSTS4-intron6
ShSTS4-intron7
ShSTS4-intron9
ShSTS4-intron10
ShSTS4-intron11
ShSTS4-intron12
ShSTS4-intron13
ShSTS4-intron14
ShSTS5-intron4
ShSTS5-intron5
ShSTS5-intron6
ShSTS5-intron7

TCAGTGAGTTCCTCATCGGTTTGTCTTCGAGCTGCTCCGCTAAACCCTCGTAGGTC
AACGTATGGCTCTCGTCTACTGTTTTTCTCTGCGTGTTTCTAACGGCCAAGGAATATAGGAC
CAGGTGAGTATCCGAAACCCTGGTTAAAGGCTTCTTAACTCATGTATCCTCTCAGATA
TTCGTAAGTCGTTCGCATCGTATCAATGGATCGAGTTACTAATCCAGTTATGAAGGTG
GGAGTAAGCACTCTACAGTTGTGGTACTGAACCCTCCCACTGATGAACTGGCTTAGATT
AATGTGAGCTTTTTCTCTTTTTTAGATATGTGGATTCGATCTAACGTGCGTTCTCAGGAT
AGAGTAAGCAGACTCCCCTCCGCAGTTGCCTGTGTAGATGATCTAATGTTTTCTTTCCGTTACGCAGTTG
TCTGTAAGTTTTCTTCTCCCTCTTCCGTTATTTTTTTTTCTTCGTCAGCGCTAATTGTACTCTTCATTTCAGGGA
CGAGTATGTCTTCCCGATCCCCATAGTCAAATGCTAAGCGCTGACATTATTCTTGTCTCCTAGTTT
CTGGTAAGTTTTTACGCGATGCACCTCCTGTCTTTTCATTCCGCTGACCCTATGTTTCATAGGAT
AATGTACGTTCATTTCCGACTACCTTCTTTGACAACTACTCACGTTCATTACAGGAC
CGGGTATGTACCTCTTAACTCCTTGACGTTGTCACTCCAAGCTTAACCGACTCCAACCCAATAGTTC
TTAGTGAGTACAATTTTACATACGGTATTTGTCCTTCGGGTGGCCGGCAGGGTACTGATATCTCCTTAGATT
AAGGTAAGTCTGTTGGACCTCCTGTAACTCTGTCTCACTGACTGTCTCGGGGTAGAGC
ACAGTATGTATCATTTAACTGTTCTAGCTGGCTGGCACTTATGTAGCAATTCGCGATAGGTT
AGAGTATGTTCTTCCTGTTGACAAGTTCACTTCAAAATACTCATGCATCCCCTATAGTTA
AACGTATGTACCCTATTTTCCGCCTTGTTTTGGCGCCTCATGTACTGACATCACCTTGCTTCTCAGGAC
TTGGTACGCTCCGTTGTCTGCTCTACTGTTTCCCTCGTACTGACGGTTGCTAAGGGC
GAGGTATGTTCATTTTATCACTAGAATACGTCAATGGATGCTTAACCATTTAACAGATG
TGAGTGAGTGGCCTAATTGTCAGCATCACACATAGTCGGTTCTGACCAAGGTTGATAGACA
GAGGTCAGTCTATCGAAAGCTTCGGAAAAGACATGGGACTTAACCCACAAACAGAGC
TTGGTACAGAAAAATCTGACTTTGAGGTATTGGCTTCCAGCTGACCAAACATTGTTAGGTC
AAGGCAAGCTAGCTTGTTATGATCCCTGAATAAGGTGCTGATGTGATACTAGAGC
GCAGTATGTTCAGTCTTTTCAATTTCTCTACCATGACTGAATGTTCTCAGGTT
AGAGTAGGTGCTGAGAATTATCGGACCCCACAACATCGGAAGGCTAATGCAATGAATAACATCTAGGTT
AATGTAAGTACACATCACAGAATGATATCATGATTGGCTGAGCTTGTGTGAAGGAC
CTAGTAAGCGCCTATTTTACCAAACTGTAAACAGGCTTCACCACTGACCGTACTTTCCAGACA
AGAGTCAGTTCTAGTGGCACCTCGAAAATTTCCTATCTAACGTTTTCGATAGTTT
AATGTAAGTCAGGCTAGGAAAATTCTCAAGGGACAATGAGCTCACTCGTTGCTGTAGGAC
CTGGTCCGTGAACGCTCAATAATACCATTTTCCTGAACTAACATCAGTGTTCAGCTT
GTAGTAAGACTTCGTCCAGCAATGTTCTGAGTTCGGCCTTGCAAACTAAACCATTATCTATCACACAGGAT
CTGGTAAGAGATGTGATCACGTTCTGCATGCCTCGTTTTCTAACTAAGCTCGCAGCAC
AGAGTATGTGAAATCACATACGTCAATTGGGATCGAGCTAATCAGGTACTGGCGTCGCGTTCAGCTT
AACGTGAGTCCTCATCCATCTTCTTGACTAATGTCTGATAGCCATTCACTCGTAGGAC
CAGGTGTGTTTTCCATCTTACGTACCGATGATCCCTATTCTGACTTGAACAAAAATTAGGTG
CTAGTAAGTAGAGTTCGTACGGTCGTAGCTCGGTTGGATCTGAACTTCCACCTGCCAGGTC
AGAGTGAGCGTCCTTCCTCACGTCCGAGTGCTAGACTCTTAGATTTATTTCTTTAGCTT
AATGTGAGCCTGGAGAAAGGTTCTAATTCGTCCGTTGCTTACCGTCCGTCGCAGGAT
AGAGTATGTGATCAATCGGAGCATACACTGGCTGCCTTGCTGATGTCGAGCCACACAGATG
TTGGTAAAAGATCTCCTCTAATATACCTACGTTGTCCGCAAGTATGCTCATTCGAAACTATAGTAC
AATGTGAGGACTTCCTTCGATAACCCGGGAACTGAGGCGGAAGTGTTTGACGACTAATCCGTTCTTGGCAG
GAT

CAGGCAAGTGTTCCTGATTCATTTTCTTCCGCGTTGCTAATTTGAGGCTCACAGATG
AAGGTGAGTGGAATGGTTGGAAGTGGAGGGTGTAGAGGAAGAAACCGAGGCTGACGTTGGTATCATAGAA
G

CTTGTGCGTACTCTATGCCTTCTAGCATTCATCCTAGTCTCGACCTGATGATTTACAACCCTTCAGCCT
GAGGTACGTGGGTTGATGACATTGGGAGTCGGAAGATCTCACTGACCTCGTCCGTGAGCAGCTT
TTGGTATGACGTCCCAGTTGATTGATCAACATGACTATCACTGACCTCTCACATTTTCTGTTAGGCT
GGAGTGGGTTCTTTCGTTTCATTCATTTTTTCGTCCAACGTTCGTACTGAAACGCAGTGGCACAGTTT
AACGTAGGTGGACCTTGAACACTCCTCGTTAAGTTGCTAACGCCCATTCCTTCCATTTCGTGATCCAGGAT
TATGTAAGTTCTCGACACTCGTTCATCCGGAAGCGTCTGCCGGTTCTAAACTTTTTCTGTATTCATAGATG
ACAGTAAGTCTAATCAAGCTTCTAATTAAACGGGTCGCTAAGTCGTCACCGTCAGATT
GCTGTTCGTGACCTCTAAATTCATGTCCCCATTTGTTTTACTGACCACGCGGTAGACG
GGAGTGAGTAACATTTTTCTCGGAAGAAATTTCAAGAACTCAACATTTCAATTTAATTCAGCTT
ACGGTGAGCAAAATCACGAGATTTTTCGACGAATTGAGATACTGACTACCTCCCCTGTTTTCGTAGGTT
AAGGTACTTCAGTCAATTCATTCGGTTCGTTCTCCGGACTAATACCCTCGATACAGCCA
AACGTGAGTTATTCCGGACATCATTGAAACCTTCGCTAATCAACTCAAATTATCTCAGGAC
AACGTGAGTATCCATTATTAATTCGCTTAAAAAGCTTTTCTGACAGGCTGTGCAGAAG
CTCGTAAGTTACCGTATCTTCCTCGGTCCAGGGTCTCTTTACTGACATTCGTGGTATTCAGGGT
CTTGTGAGTTTCCGAGTTTGCATGACATGCTGGTCTTGTGACTGACCTGATCTTTGTGCTCGCAGTCC
ATCGTCCGTGCACTTACCCTCTTCGCAACGAGCATTGCTCATCATTCGTGTTTTACAGGAG
GAGGTATGTCGTATGATTGTCTATTGTCCATACCCTTTGCATCCTCATACTGACTCCACGTCCTTCGCAGTCG
CCTGTACGTGGTCTACCCCTTTCCACTGTTATCCTCGGTATCACGAGAACTGACTGAGCACTTCCCCATTATT
ATTTCAGCCC
CAGGTAAGCAACAGAACTGAACGCTATGATAGCTCACTAGCTGATCACCGTCAACAGAGG
ATGGTGAGTCATCGTATCCATTGATATGATCCATAACTGAACATTGCTTTTGCAGAGG
AAGGTATGTTCATACTCGTTATTGGCTGCTGTGTTTTTGCTTACGCCACTGCCTCAGAAC
GGTGTACGTATACAATGTGTCTCTGCTTCTACAATCCTCTAACCAGACGCATAGGTG
GCGGTATGCACGTTTCTTGTATTGACTGCAGCTACTCGAGCCTGACGCACAATGCCGTACCTAGGCT
ATGGTCAGTCTATGCGTTTACTACCGATTCGTCACGTTGCTAATATCGTCTATCCCGTTCTAGTAT
ACGGTAAGAACCAAATATAAAGACCGTGCGGCAAATTCTAATAGCTATCATTTCAGCTT
GAGGTAAGCGAAAATCACTATGGTATCCACGTACTCGACATCACCTAACAGTTCGTTTACAGAGC
CGCGTAGGTTGCTCGGTTTATTCTTCTCTACGCAATATTCCTAATTACTGGTACAGTGC
AACGTATGTCCTTTTTTGTTCTTATTGAGCCTATTGAGACCACCTAGCTGACGCACATTATTTTAGCTA
GGCGTACGTTATACTCACTCTTCTTATGGCAGACCACTCAGCTGACAGATATGTTTCAGTCT
CTGGTACGCAGTTCCCCTTCGCGAGTGTTTGTTTGATTTCTCAACCTTTTTATTCGCAGACC
AAGGTCAGTTGCTTTCATCTTACCTGTTCCTCTTCCACCTACTGATTGATTCGCTCTGCTCTCTAGCTT
AAGGTGCATACTAATCTTATTGTCAATAAACTACGCTCACTCGACCACTAGGTT
AAGGTTCGCAGTCGTTCGCTTCATCCTTTAGTATCAATTCTGAGATCCAGATTCTAGCCA
AACGTACGTGTCCTGCAACCATCTCGAAGGATTACCATCTCACTGTACCGGCCGTGATTAGGAT
AATGTTCGTTTTTCTGTGTTTATTACCCCCGCGTGGTGTACTCATCGTCAAATAGAAG

Int
length (nt)

50
56
52
52
53
54
64
69
60
59
51
61
66
52
56
54
63
51
53
55
51
55
49
47
63
50
57
49
54
51
65
52
61
52
56
55
53
51
55
60

68
51

65
63
58
61
62
65
65
52
52
58
63
53
55
52
58
62
55
67

77

54
52
54
51
61
60
53
59
53
63
56
56
63
48
54
58
52

Branch site
position (nt)

37-41
37-41
36-40
36-40
37-41
38-42
40-44
48-52
38-42
41-45
36-40
39-43
52-56
35-39
35-39
37-41
42-46
37-41
38-42
39-43
36-40
38-42
35-39
34-38
41-45
35-39
41-45
34-38
38-42
35-39
43-47
37-41
35-39
32-36
37-41
37-41
35-39
35-39
37-41
44-48

51-55
34-38

48-52
42-46
39-43
38-42
44-48
34-38
43-47
44-48
38-42
36-40
39-43
36-40
41-45
37-41
39-43
39-43
35-39
41-45

47-51

38-42
34-38
37-41
36-40
39-43
37-41
35-39
42-46
38-42
45-49
39-43
37-41
39-43
33-37
37-41
36-40
38-42
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Table S3. Continued.

ShSTS5-intron8 CTAGTATGTCGCCCTTACCAGTAAACAGCCCATTGTGCGACGACTCATTACTTTGGAAAGGAT 57 41-45
ShSTS7-intron1 GTCGTGCGTGCAATTTATTATTAGCCCTCTATTCCCTAGTCTCTGAGTCATCATACTTGGTTGCATCGACAAC 99 75-79
° TGTACTGATGACTGCCTTCCTATTCTCAGGTT
ShSTS7-intron2 AATGTGAGTAATCCAATGCCATCGTATACCCGGCATCCTCTTCAGGTCTGCAAGTCAAGGAGCATAGCTGA 84 65-69
CCCACTTCGTGTCCAGGAT
ShSTS7-intron3 ACGGTCGGTTCCTCCATGGCGTCGTTGGTTACGTGATCGAAGCTGATGCCATTGCCTGCAGGTA 58 40-44
ShSTS8-intron1 g%sgﬁfgg;?ATTCAGATCCGCGCAAACTTGATAGGCTATTCTGTCCCGATCGACTGACG CCCTACCTGTT 77 53-57
ShSTS8-intron2 CCCGTAAGTCTGCGCGTTACCGTCCAACCCGACGACCTGATATCTGATCTTCACAAAGATA 55 41-45
ShSTS8-intron3 AATGTAAGCCTTGCCTGCTGTATGCCATGGCTCACACTCATCGACTAATTGTCACGCTAACAGGAT 60 42-46
: TAGGTAAGCATTGACAGCCACAGCTCTGGGGTCTCCTGCCCTTCTAACATTTGTTGGCTTTGATCGTTACAG
ShSTS8-intron4 GTA — 69 41-45
: N GGAGTGAGCACTATTTTGCTTCCGCATTGGACTGTCATTTAAGCGTATCCTTTCTGACCCTCTACTATTGGTA N
ShSTS10-intron1 TTATTAAAAGCTT 80 51-55
ShSTS10-intron2* AACGTGAGTAGTTATATCTCTCCGGGATCTGGCGACTAATTGATGGTTCCATTCGATAGGAT 56 33-37

ACAGTAAGCACTAGCGTGTTTTTTTTTTCGCTTCTTAAGCTCAGGGCGCACTGACGCTAACATGCACTTTGAC

ShSTS11-intront TTTGGCTCAACTCATTATCCGCAGATT 94 76-80
ShSTS11-intron2 AATGTGAGTGACACCACACACACACCTCACTCCCTCCCTTCCTCTCCTATCAATCTTAGGCACAATGGATGT 102 75-79
CGGGGCTGACATATGTCATAACTTGGTCGGAAGGAC
ShSTS12-intron2 AATGTAAATATGTTCCCTCCTCCCGGTTATCTCATTCAGGTGTGACGGTTACCCAGGCGCAATCTCAACTGA 85 66-70
CGCTCTCTCATTGTAGGAT
ShSTS12-intron3 GAGGTGGGTAGCTGTCTTCGACAAATGCGTAGTTGCTCATATCCTTTTTGTTTAGATA 52 33-37
ShSTS13-intron2* GAAGTAAGGAGATCATTTATCCCTGCGTACTTACACCCGTAGCTGAATTGTTATCATGCCAAGCTC 60 40-44
ShSTS13-intron3* AAGGTGAACATTAACAGCAGTGGTCAAACGGCCTCGGTACTCACACTCTCCGTGATTATCAGAAC 59 37-41
ShSTS13-intrond CCAGTCAGTGTTTCAAGCTTCCTTCGTACGGTTGTCTAGCACTGACTCACCAGAAATATCGCACTAGGTT 64 39-43
ShSTS13-intron5 AACGTGAGTTGAACCAACACCTCGTTTTCGTCTCACATCGCTGACAGTTCAGGCAGGAC 53 38-42
. TCAGTAAGTCTTTCATAAATTTCCGCAGCTTATTCTTCGCCTATTTGCTTACTGTCTACGTTTTTGTTCGCGCT
ShSTS16-intron1 — 80 45-49
TTTGCTCAGACC
ShSTS16-intron3 GCAGTATGTCTCCCTATTTCTTCTTCTTCGCCGTGCTCCAGTTATCCTGTCCTTCTCCTTCCTTGTATTATTATC 122 106-110
GTTTGTTCTTCATGATCCCGGCCATGCTCATCACTCATTTTTATTTTTAGATT
ShSTS16-intrond AACGTAAGTAACAATGCTGAGATACTCTGCACTCACCGTGCTAACCCGATGTTCTTGCTTAATAGGAC 62 38-42
. TCAGTAAGTTCCTTTTGGGCCGGCAATCTAGTAATCAAGCATGTCTCACCAGTCATACTGCGTCGGTAATAT
ShSTS17-intron1 AGACC 7 42-46
. ACAGTGAGTGTAGCCTGCAACAGTGCCACATGATATATTCCCAATGGGTCGTGGCTCACTGAGAAGAACAG
ShSTS17-intron3 GTA — 68 52-56
ShSTS18-intron1* TCAGTGAGTTTACAGTCAATTCCTATGTCGAGGACATCGAGTGGGCCACTCACCATAGTCTACTATAGACT 65 46-50
ShSTS18-intron3 ACAGTGCGTTCCACTGCAAACCCACACCAAGAAAGTACTCTGACACGGCAGGGACAGGTT 54 37-41
ShSTS18-intrond AACGTACGTTAATCTGACCACTTCGCAGAGACAGCTCATTCAGATACTCTGGACCGTACAGGAC 58 32-36
N ACAGTACGTCAACTTTCCCCTTGTATTATGTGCAGAAACTCATTGAATCCCTTGGAAATTAATGGAAAATAG
Ple1-intron 1 ATT 69 36-40
Ple1-intron 2 CAGGTATGGTTCCGACATGCTGCTATCGATTTCTGTCTGACACGTTCTACTAGGCC 50 34-38
Ple1-intron 3 ACTGTGAGTACAGCGTTCTCTATCAAACGGGGCTGAAGACCGACATCACGTTATCAGGTC 54 30-34
Ple1-intron 4 GAAGTATGTATTCAGGCACACCTTCTCATACGCCATAGACCTAATCTCTTTGATAGTCT 53 38-42
Ple1-intron 5 ATAGTAAGCAGTATCTTCTAACTCTGACTTCACTTACGCCTAATCCGTCTATCCTTAGAAA 55 37-41
Ple1-intron 7 CCGGTATGCTATCTATCCCTCGAGCAGAGGACTTAGATGGGCTCATGTCTGTTATGTAGCTG 56 39-43
Ple1-intron 9 AAGGCTTCGGCAGAAGGTCAAAAACCGTTCTTCAAACCACCGTAATCATGCTCACCTTTCCTTTTAGAAT 64 48-52
Ple1-intron 10 ATCGTGAGTAGTTCGCCGATGAACATTCGGCCTTAGCTAAACCCTGTCTACAGACG 50 34-38
Ple6-intron 1 TCAGTAAGTCGCCCAAAGCTCATCCTTGATGATGGCTGACATACTCTCTAGGCT 48 33-37
Ple6-intron 2 AGCGTGAGTTGTAACCATCTATTGGATTCGAAAGGACTGCCCTGAGCCTATTCCATACAGTTG 57 39-43
Ple6-intron 3 ACAGTATGACAAGCCCTTCGTATCCGGCTGTTTGTCCAACTGACTCTGGCCTAGAAT 51 37-41
Ple6-intron 4 AAGGTACGGTATTTCGATCACCATCACTAGCCCTTCTGACAAAGACACTTTACAGGAA 52 33-37
Ple6-intron 5 TGCGTTAGTTTCTCCTTTTTCACCGTCACGGCATGGTCAGGAATCAATACTGACTTATATTCTGCAGCTA 64 47-51
Ple6-intron 6 GAGGTTTGTGGATTTGTTCGAGATGATGCATTGGGAGTGAACTCAGTCATCGTTGCAGGTA 55 39-43
Ple6-intron 7 GAGGTAATTGACTTTGTTCTTCGTTAGAATTGATAGAGCTAACCAAACTCTAGTAC 50 36-40
Ple6-intron 8 TTTGTAAGTCCTGCTCTTCTGACTTTCGTTTGGCATACTCAGAACTTGGAATAGATG 51 35-39
Ple6-intron 9 CAAGTTAGTAGCCTCCTGCTTGCTAATCGTAGAACCATACTGACCTCTTCGCAGAGG 51 37-41
Ple6-intron 10 AAGGTAAATCTTACTCATGGCCTTAATGGCAATTGATAGCTCATGTTCTGATAGCGC 51 37-41
Ple6-intron 11 CCCGTGAGTGCTATACAACCTGTATCAGAACAATTTTCTCAATTGTCTACTACAGGGT 52 35-39
Ple5-intron 1 GCAGTATGTTTCGCCTGCACTCAACTCGGCCGCTCTTAGCTAATTGTTACCTCAGATT 52 37-41
Ple5-intron 2* TCTGTAAGTAGTGCGAAAACTATGGAAGCAATAGGTTCCTCATGTTCCCTAGCTC 49 36-40
Ple5-intron 5 CCTGTCAGTTCGACCTATCTTCCCAATTACGCGTGTTCTTAACTGACTTACCGACGATAGAAC 57 40-44
Ple5-intron 6 ATCGTACGTAAACCTCTCTGGGGACAAGTTGATTGAAAATCTAACAACCATTTCCAGGAA 54 38-42
Ple5-intron 7 GAGGTGGGTCTCACGGAAAGACATCTGTCAGTTCTATTGTTCTCAATCGGGTGGCTTAGGTT 56 39-43
Ple5-intron 8 TCTGTGAGTTCACGAACGTGGTATATTATCGCCATTGACGGACGCTGACGGGCCTCCACAGTAT 58 42-46
Ple5-intron 9 TCTGTGAGTTGACCACCTCGCGCCATTCGGAACGTTGAACTGATTAGTGTCTAGGGG 51 37-41
Ple5-intron 10 CTGGTACGTTTCTGATCACAACTCGATTGAGTGCTTGCTTACCGACTAGAGAACCCTACAGAAC 58 35-39
Ple5-intron 11* CGTGTGAGTGTCATCGTGTTCTTCACTCGGTACCTGATCATTTACGTCTGCTCAGAGA 52 31-35
Ple5-intron 12 ACTGTACGTTATGTTCATACGTACGGGTGGAAGAAATTTTGCTGATATGAACTGGCACAGGGT 57 39-43
. TCGGTGCGTATAGTCGCTTATCATTTCTCAAGACACGGCCCCCGAGGCTAACCATCACTCTTTATTCTGACA
Ple5-intron 13 GGTT — 70 45-49
Ple3-intron 1 TGGGTATGTTCTTTCAGGGTCCATTCGCCGATTCAGTGCTCATTCTGCGTTTCAGTCG 52 36-40
Ple3-intron 2 TCGGTCAGTCCTTCCTCCAGCATCTCGATATATCATAACTCACAAACGACCTGTTTAGTTC 55 36-40
Ple4-intron 2 ATTGTGAGCATTCTGCTGGGATAATATTTCTACTCGAGATATCTGACGCACTTGATAGAAT 55 40-44
Ple4-intron 3 AGAGTGGGTTTTTCCACCAGTTCCTGTCATTCACGGACATATCCTTACCGACCCCTTACTAGAAA 59 41-45
_Pled-intron4_______GTGGTATGCTCCAGGCAATCGCTTGGTCTCGATAATTAACTGACAGCTGGGGATCTCCCTTAGAAA 60 3741 __
CpSTS1-intron2 GCAGTAAGTCAATCTTTGCTATACTGGGGGAAAATGAATTGATGGGTTCAAAGATT 50 36-40
CpSTS4-intron4 AATGTGAGTCGATCATCCGATATGGGGATTGCGAAAGATATTTAACAAAGTGTGCAGGAT 54 38-42
CpSTS9-intron4 CGAGTAAGTTCACTTTACTCCTATCGAGGAAGAGGTATTAACCCCTGGAACAAGTTG 51 35-39
ShSTS4-intron8 CCGGTAAGAGTCTTCCGCCCATTTCAATTGATGCTGTCGTCATTAAATATCACCTCTCAGACC 57 40-44
ShSTS5-intron1* AAGGTCTGCACGGTGAATTTTTTGATTATGACACAATTTGACACCACCTACTTCACAGTTT 55 35-39
ShSTS5-intron2 TCGGTGAGTGTCTGTGACCATCTGGAAGGCTGGTCTCGTCGATAACCGCTGCTTCTATAGACC 57 39-43
ShSTS10-intron3 GAGGTGAGTGATTTGTCCACTTTCGTCGTGTGAGACTGCAATTTITGACGTTTCGTTGTGTGCATAGATA 64 42-46
ShSTS13-intron1 GAGGTTCGTCCACTGCCCACATATTACCGCGAAACAGCTCTGTTAACATTTCAACTCTGGACGATAGGAC 64 40-44
ShSTS17-intron2 AACGTAGGTGTATTTTCTTTTTCATTTGTTAGGCTTACTCTTCGTGTTGAAGTATTAATTTGGGATTTAAGAGC 68 44-48
ShSTS17-intrond AATGTAAGTGATATTGCGCCTTTACCGTCCGTCATTCTGCCAGTTAAATATTCTGCAAAAAGGAT 59 41-45
ShSTS18-intron2 AAGGTCAGTAACTCACTCGTCCGGCTTTGCAACGACGAGAGATITAAAGGGTGTGTAGAAC 55 41-45
Ple1-intron 8 ATGGTATGTTTGCCTTGGATCCTGTACAATTAGTCTTGACCTGTGTCTAGGGC 47 33-37
Ple3-intron 3* TGGGTAAGTGATAGTCAATCATTGATGCTGCTGTCAAATTAAACTATCCTTTCAGAAC 52 36-40
Ple5-intron 3 GAGGTTGGTTTCTGACGGTATGCTTTGCTCGGACCGAAATTAACATGTCTATTTCTCAGACC 56 37-41




Table S3. Continued.

Group lll, Branch site motif; not determined

CpSTS6-intron3 ACAGTATGTTTTTACGTCTTCATTAATGATCGGGATGAAAGTTAATTTGACAACTGTAGGTT 56 38-42
ShSTS11-intron3 CAGGTAAGCTGAAGGATTGCTGAATCTAAGCATATGAAGTTGACGATTTCTGGTATATGTAGGTA 59 -
. AACGTATGATTCGCTGTCTCTACCCTCGGTGATTATACAGTAGGACACTAGTATTTACCCAGATTTTTCTCCC
ShSTS16-intron2* CAGATG 73 -
Ple4-intron 1 GATGTAAGCACCTTCGTCTCTGCCACTTCATCACTGTCCGAATGACTTGGCAAAAATATAGGAA 58 -
(B) nonspliced introns
Regio Sequence Intron Branch site
9 da length position

Group |, Branch site mot

CpSTS8-intron1 ATTGTGCGTTCCTTTCCAATGGTACCATGAACATAACTGAACTGCGTACTTTCAAGGGC 53 34-38
CpSTS13-intron2 AGAGTAGGTTGGACACAACATCTCTCAGATTAGACTGGTTACACTGAAACCTATATTACTTGCAGTTT 62 41-45
. TCGGTACCCTGCCAAACTGCCACATGATGCATTGTGTACGCCACTGAGACGCCCGTTTGTGTGTTTGACAGA
ShSTS3-intron3 GT 68 41-45
ShSTS4-intron4 GGGGTGTGTGGTTTTTCCGTATCTATAGTCTTTTCAAGCCTTCTGAAATATCATATCTCTTCTAGCCC 62 40-44
Ple1-intron 6 TCGGTATGTGTTCGCATTCTTTTTCAACATGGAAGATCCTCAGTATCTCCTATTTAGCTG 54 36-40
Ple5-intron 4 TGGGTCTGTCATTGCTCTGCACGGTTTCAAACATTTCCTGATAACGCACTTTTITTAGATA 55 35-39
CpSTS5-intron2 AATGTGCGTTACTTCGCCTTCTACCCCTTTTCGACCTCACCCGTTCATTTCATTTCCTAACAGACG 60 41-45
CpSTS7-intron4 AATGTGGGTATCTTAGGGAGTCAGGCCCCATCCTCGCCAATCCGTTGATATCCTCTTTTGACAGGAT 61 42-46
CpSTS8-intron4 CAGGTAAGTAGTTCCAGGTTCGACGGCTTCAAGTATACTTGATCAATTTTATGATGGTAGATG 57 36-40
CpSTS17-intron1 AAGGTGCTTGTGATTCATACCCTTTTATTCAGTCAATTGACGAGAACTCAAAGGCT 50 34-38
ShSTS3-intron6 CATGTATGTTTGAACCCATCTACTCCCGCTCTACTGCTTGTTGATGCGCTGCCTCTTGCTGGTAAAGTCT 64 38-42
. GGAGTGAGTAAATCTAACAATAACCTTTCTCCTAGAGACTTCGGTGACACTGTAATTCATCTTGCCTTCATCC
ShSTS12-intron1 ACATGTGCCACCCACAGCTT 87 64-68
Group lll, Branch site motif; not determined
ShSTS5-intron3 GAGGTTCGTGCTTTACGTTGTCTATGTCATATGTACCACGTAAGATCGGTATATCACTTCAGCCT 59 37-41
CpSTS16-intron1 CTGGTTCGTCGCATCTGCTGTTCGTGTTCTCTTGGTAATGGACTTCGAACAGCAT 49 32-36
CpSTS17-intron2 CTGGTGTGTCTTCTTCGTCTCCTGTGTTTCTATCGAGCCAACCATGTTCTTTGTCCCAACAGGTT 59 -
ShSTS4-intron5 GGAGTACGTCCATACGTTCTTCATATACTTTGACTTCCTCGATAACCCCTTGGCCGAACAACAGTTC 61 -

(C) spliced introns

5’-splice site branch site 3’-splice site
2.0 20 20
@ @ @
5 1.0 S 1.0 gy 1.0
C
. =l |5 e
0.0= N 0.0 B ; 0.0 =
5 10 5 10 5 10

(D) nonspliced introns

5’-splice site branch site 3’-splice site
20 20 2.0
2 a o
¥ 1.0 G = 1.0 g ¥ 1.0
G G_. ) ~C < <l C —
0.0=== ES-L I PSs 0.0 =C | e an 0.0t Rt —=0=
5 10 5 10 5 10
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Table S4. Summary of amino acid sequence identities of STSs in the same clades. (A) clade [;
(B) clade II; and (C) clade II1.

(A) clade I

Omp1 - 56% : 42% . 44% i 43% : 41% 55% 46% 39% 50% 4% 40%
Omp2 - 52% | 45%  55% . 54% 75% 48% 49% 71% 49% 44%
Omp3 - 47%  73% | 78% 529% 529% 61% 54% 46% 50%
Cop2 - 46% - 46% 48% 529% 44% 50% 47% 40%
Cop3 - 77% 55% 50% 61% 539% 46% 46%
CpSTS3 - 52% 52% 60% 54% 46% 51%
CpSTSS - 48% 49% 69% 48% 44%
ShSTS? - 46% 54% 48% 45%
ShsTSE - 51% 43% 48%

PpSTS:
01 - 47% 45%

PpSTS:
03 - 40%

PpSTS:

Omp4

Omp5
Cop4
CpSTS2
CpSTSs

CpsTS9

ShSTS9

PpSTS-
10

Omp4 ; Omps ; Cop4
- 66% 60% 59% 1% 45% 39% 4% 37% 37% 52% 52% 61% 53% 50% 68%
- 51% 49% 38% 40% 36% 37% 34% 34% 46% 49% 52% 47% 46% 54%
- 60% 39% 40% 36% 39% 36% 37% 53% 50% 55% 53% 51% 61%
- 38% 38% 35% 36% 36% 37% 51% 47% 53% 49% 50% 63%
- 56% 43% 50% 4% 44% 38% 37% 38% 36% 40% 40%
- 51% 62% 48% 48% 37% 36% 38% 35% 38% 1%
- 45% 67% 51% 35% 34% 36% 36% 35% 38%
- 43% 42% 35% 35% 36% 36% 35% 38%
- 50% 34% 34% 33% 34% 33% 37%
- 34% 36% 36% 36% 34% 41%
- 51% 53% 50% 68% 55%
- 66% 65% 48% 55%
- 71% 53% 67%
- 49% 60%
- 54%
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(C) clade 11T

Ompé - 62% 45% 53% 56% 44% 36% 57% 55% 61% 57% 37% 51% 52%
Omp7 - 46%  55% - 55%  44%  39% - 62% | 59% i 63% ' 57% . 40% : 53% : 52%
CpSTS1 - 46% 42% 39% 34% 46% 42% 43% 40% 33% 45% 43%
CpSTS4 - 48% | 58% : 39% ' 56% : 48% : 53% ' 54%  37% : 55%  49%
CpSTSE - 42% 33% 54% 52% 54% 50% 35% 47% 47%
CpSTS? - 37% 44% 41% 44% 45% 34% 48% 42%
ShSTS1
3 - 37% | 40% : 36% . 39% : 65% : 35%  35%
ShSTS1
6 - 61% : 60% : 63% : 41% i 53% : 51%
ShSTS1
7 - 59%  54% : A41% i 48% : 50%
ShSTS1
8 - 56% : 37% . 48% : 51%
ShSTS1
5 - 37% | 51% : 50%
ShSTS1
4 - 38% | 39%
PpSTS-
08 - 60%
PpSTS-
14 -
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Table S5. Comparison of active sesquiterpene synthases sequences and predicted protein
sequences by Augustus. Conserved motifs (DDxxD and NSE) are described in red bold characters.
Sequences described in blue bold characters with underline show differences between active
protein sequences and predicted one. Sequences described in orange italic characters show the
missing N- and C-terminal sequences due to the misprediction. If the predicted sequences are
identical to the active one, those sequences are described in grey characters.

Gene
name

CpSTSt

Active protein sequence
MPAAIPKFYTLPDTLRNWPWKREISPYYRQCQA
ESVAWLESFRPFSPKAQVAFNKCDFSLVSALCF
PKGSPYNLRSVCDLMHTFFTLDEYTDYLDLEGV
KTLCEATMDAIRNPDKPRPEGEHFIGEVARQFW
ARARVNATPACEERFVKSWRTYLNSVIQQAERR
DAKYICTMEEYLHARRDNIGSDPSFALLEITLEVD
LPHEVMEHPTIVALARDTTDMIVLANDMCSYKKE
IIADDANYNAVTVVMHNHNTNVDGGIQWISDYHD
TIVDHFLRLREDVRLKQNGFPSWGARIDREVEAY
VEGLGLWIRGHDEWNFGSGRYFGDEGLEVQKS
RIVECTVSADPFTPFLIQQEEEVDENAA

Predicted sequence by Augustus (A. oryzae)
MPAAIPKFYTLPDTLRNWPWKREISPYYRQCQA
ESVAWLESFRPFSPKAQVAFNKCDFSLVSALCF
PKGSPYNLRSVCDLMHTFFTLDEYTDYLDLEGV
KTLCEATMDAIRNPDKPRPEGEHFIGEVARQFW
ARARVNATPACEERFVKSWRTYLNSVIQQAERR
DAKYICTMEEYLHARRDNIGSDPSFALLEITLEVD
LPHEVMEHPTIVALARDTTDMIVLANDMCSYKKE
IIADDANYNAVTVVMHNHNTNVDGGIQWISDYHD
TIVDHFLRLREDVRLKQNGFPSWGARIDREVEAY
VEGLGLWIRGHDEWNFGSGRYFGDEGLEVQKS
RIVECTVSADPFTPFLIQQEEEVDENAA

Predicted sequence by Augustus (C. cinereus)
MPAAIPKFYTLPDTLRNWPWKREISPYYRQCQA
ESVAWLESFRPFSPKAQVAFNKCDFSLVSALCF
PKGSPYNLRSVCDLMHTFFTLDEYTDYLDLEGV
KTLCEATMDAIRNPDKPRPEGEHFIGEVARQFW
ARARVNATPACEERFVKSWRTYLNSVIQQAERR
DAKYICTMEEYLHARRDNIGSDPSFALLEITLEVD
LPHEVMEHPTIVALARDTTDMIVLANDMCSYKKE
IIADDANYNAVTVVMHNHNTNVDGGIQWISDYHD
TIVDHFLRLREDVRLKQNGFPSWGARIDREVEAY
VEGLGLWIRGHDEWNFGSGRYFGDEGLEVQKS
RIVECTVSADPFTPFLIQQEEEVDENAA

CpsTS2

MMQFYLPALVEQCPIEGGTNPHYEQGAAESRA
WINGYNVFTDRKRAFFILGSNELLCSHVYYYAGS
EEFRTSCDFVNVLFIFDELSDEQTGKDALETGQI
FLNAMKDERWDDRSKFSSMTKEFRKRFLRRSG
PRGTARFLKHWETYCAAVIREAELREMDEVLDL
EDFINLRRENSAVRLCYGLIEYCYGIDLPEAVYED
STFMDIYWAAVDLVCWTNDVYSYDMEQSKGIAG
NNIVTVLMRNRNMSLQQASNYIGQHCETLMDRF
VSSQVRLPSWGPVVDREVRLYIQGLGAWIKGNL
DWSFETQRYFGPMHEEVKSTRLVTLRPRERIEE
CDSDSDSDFE

MMQFYLPALVEQCPIEGGTNPHYEQGAAESRA
WINGYNVFTDRKRAFFILGSNELLCSHVYYYAGS
EEFRTSCDFVNVLFIFDELSDEQTGKDALETGQIF
LNAMKDERWDDRSKFSSMTKEFRKRFLRRSGP
RGTARFLKHWETYCAAVIREAELREMDEVLDLE
DFINLRRENSAVRLCYGLIEYCYGIDLPEAVYEDS
TFMDIYWAAVDLVCWTNDVYSYDMEQSKGIAGN
NIVTVLMRNRNMSLQQASNYIGQHCETLMDRFV
SSQVRLPSWGPVVDREVRLYIQGLGAWIKGNLD
WSFETQRYFGPMHEEVKSTRLVTLRPRERIEEC
DSDSDSDFE

MMQFYLPALVEQCPIEGGTNPHYEQGAAESRA
WINGYNVFTDRKRAFFILGSNELLCSHVYYYAGS
EEFRTSCDFVNVLFIFDELSDEQTGKDALETGQIF
LNAMKDERWDDRSKFSSMTKEFRKRFLRRSGP
RGTARFLKHWETYCAAVIREAELREMDEVLDLE
DFINLRRENSAVRLCYGLIEYCYGIDLPEAVYEDS
TFMDIYWAAVDLVCWTNDVYSYDMEQSKGIAGN
NIVTVLMRNRNMSLQQASNYIGQHCETLMDRFV
SSQVRLPSWGPVVDREVRLYIQGLGAWIKGNLD
WSFETQRYFGPMHEEVKSTRLVTLRPRERIEEC
DSDSDSDFE

CpsSTS3

MVATTASTQPDHFVLPDLVSHCSFPLVYHTDGD
RIAAQSVNWLDSNCPDLNAKQRVALRGLQAGEL
TAFCYNTCTPERLRVVSDFMNYLFHLDNISDGM
MTRETDVLADVVMNALWFSGKYMPTKEQSADE
LNPGKLARDFWARCIPDAGPGCQARFKETLELF
FEAVNIQARARDDDVVPDLESYIDVRRDTSGCKP
CWALIEYALDIDLPDFVVEHPIIEALNQSTNDLVT
WSNDIFSYNVEQSRGDTHNMIVILMKYHGHTLQ
SAVDYVGDLCQKTIDDFQANRQKLPSWGAEVDE
MVQRYVVGLQDWIVGSLHWSFQTHRYFGADGA
NVKKNRIVKLLPLKA

MVATTASTQPDHFVLPDLVSHCSFPLVYHTDGD
RIAAQSVNWLDSNCPDLNAKQRVALRGLQAGEL
TAFCYNTCTPERLRVVSDFMNYLFHLDNISDGM
MTRETDVLADVVMNALWFSGKYMPTKEQSADE
LNPGKLARDFWARCIPDAGPGCQARFKETLELF
FEAVNIQARARDDDVVPDLESYIDVRRDTSGCKP
CWALIEYALDIDLPDFVVEHPIIEALNQSTNDLVT
WSNDIFSYNVEQSRGDTHNMIVILMKYHGHTLQ
SAVDYVGDLCQKTIDDFQANRQKLPSWGAEVDE
MVQRYVVGLQDWIVGSLHWSFQTHRYFGADGA
NVKKNRIVKLLPLKA

MVATTASTQPDHFVLPDLVSHCSFPLVYHTDGD
RIAAQSVNWLDSNCPDLNAKQRVALRGLQAGEL
TAFCYNTCTPERLRVVSDFMNYLFHLDNISDGM
MTRETDVLADVVMNALWFSGKYMPTKEQSADE
LNPGKLARDFWARCIPDAGPGCQARFKETLELF
FEAVNIQARARDDDVVPDLESYIDVRRDTSGCKP
CWALIEYALDIDLPDFVVEHPIIEALNQSTNDLVT
WSNDIFSYNVEQSRGDTHNMIVILMKYHGHTLQ
SAVDYVGDLCQKTIDDFQANRQKLPSWGAEVDE
MVQRYVVGLQDWIVGSLHWSFQTHRYFGADGA
NVKKNRIVKLLPLKA

CpSTS4

MSESNQHLRIPHTLTAWPWPRTLNPYYQTVKAE
SSAWLESFKAFDPKAQAGFNSCDFNLLASLAYP
LASKEHLRTGCDLMNLFFVIDEYTDIEDEVHAAM
VASVTMDALRNPFKPRPRGEIIGEIARQFWART
VPTITEASHRRFIETFDTYLQSVVVQARDRSKQHI
RSIQDYLHMRRDNIGAKPSFAILELSLDLPDYVMS
HPSIQTATVTAIDMLIIGNDLCSFRNEHARGDDTH
NILTIARHEFGQGLGHAVNWIESYNKSLRRSFLS
AIERVPSWGEEIDTQVAEYLYGLANWVRANDCW
SFESHRYFGKHGREIQVHRVVDLACGHPECVQD
TDNEVEKPATKGLLYEVEKKTYVGPLQVNTKDPI
AFRSDFPLSARPKDITSTPTRLTCVALLCTLSTFI
GWLVKL

IPHTLTAWPWPRTLNPYYQTVKAESSAWLESFK
AFDPKAQAGFNSCDFNLLASLAYPLASKEHLRTG
CDLMNLFFVIDEYTDIEDEVHAAMVASVTMDALR
NPFKPRPRGEIIGEIARQFWARTVPTITEASHRR
FIETFDTYLQSVVVQARDRSKQHIRSIQDYLHMR
RDNIGAKPSFAILELSLDLPDYVMSHPSIQTATVT
AIDMLIIGNDLCSFRNEHARGDDTHNILTIARHEF
GQGLGHAVNWIESYNKSLRRSFLSAIERVPSWG
EEIDTQVAEYLYGLANWVRANDCWSFESHRYFG
KHGREIQVHRVVDLACGHPECVQDTDNEVEKPA
TKGLLYEVEKKTYVGPLQVNTKDPIAFRSDFPLS
ARPKDITSTPTRLTCVALLCTLSTFIGWLVKL

MSESNQHLRIPHTLTAWPWPRTLNPYYQTVKAE
SSAWLESFKAFDPKAQAGFNSCDFNLLASLAYP
LASKEHLRTGCDLMNLFFVIDEYTDIEDEVHAAM
VASVTMDALRNPFKPRPRGEIIGEIARQFWART
VPTITEASHRRFIETFDTYLQSVVVQARDRSKQHI
RSIQDYLHMRRDNIGAKPSFAILELSLDLPDYVMS
HPSIQTATVTAIDMLIIGNDLCSFRNEHARGDDTH
NILTIARHEFGQGLGHAVNWIESYNKSLRRSFLS
AIERVPSWGEEIDTQVAEYLYGLANWVRANDCW
SFESHRYFGKHGREIQVHRVVDLACGHPECVQD
TDNEVEKPATKGLLYEVEKKTYISHYPLDLRTLP
LHQLD

CpSTS5

MSTIATGVALKSTRRPTKFILPDLVSHCTFKLRCS
RFRQKVTTETKQWLFKGGNLGAKDRVKFHGLK
AGLLTAMTYPGAAYPQLRVCNDFLTYLFHLDNLS
DDMDNRGTHTVGNVVMNSLYHPHTYNEPERVG
KMARDYFKRVIVTSSTGAQQRFRETMDFFFQSIT
EQALDRKNGVIPDLESYITLRRDTSGCKPCWALI
EYAYNLHIPDEVMEHPLILSLGEAANDLVTWSNDI
FSYNVEQSKGDTHNMIPVVMNQEGLDLQSAVDF
VGQMCKQSIDRFVEDASNLPSWGPEIDRDVAVY
VNGLADWIVGSLHWSFESERYFGKTGLEVKATR
VVELLPQRA

MSTIATGVALKSTRRPTKFILPDLVSHCTFKLRCS
RFRQKVTTETKQWLFKGGNLGAKDRVKFHGLK
AGLLTAMTYPGAAYPQLRVCNDFLTYLFHLDNLS
DDMDNRGTHTVGNVVMNSLYHPHTYNEPERVG
KMARDYFKRVIVTSSTGAQQRFRETMDFFFQSIT
EQALDRKNGVIPDLESYITLRRDTSGCKPCWALI
ECALLRLLPLFDLTRSFHFLTDAYNLHIPDEVME
HPLILSLGEAANDLVTWSNDIFSYNVEQSKGDTH
NMIPVVMNQEGLDLQSAVDFVGQMCKQSIDRFV
EDASNLPSWGPEIDRDVAVYVNGLADWIVGSLH
WSFESERYFGKTGLEVKATRVVELLPQRA

MSTIATGVALKSTRRPTKFILPDLVSHCTFKLRCS
RFRQKVTTETKQWLFKGGNLGAKDRVKFHGLK
AGLLTAMTYPGAAYPQLRVCNDFLTYLFHLDNLS
DDMDNRGTHTVGNVVMNSLYHPHTYNEPERVG
KMARDYFKRVIVTSSTGAQQRFRETMDFFFQSIT
EQALDRKNGVIPDLESYITLRRDTSGCKPCWALI
EYAYNLHIPDEVMEHPLILSLGEAANDLVTWSNDI
FSYNVEQSKGDTHNMIPVVMNQEGLDLQSAVDF
VGQMCKQSIDRFVEDASNLPSWGPEIDRDVAVY
VNGLADWIVGSLHWSFESERYFGKTGLEVKATR
VVELLPQRA

CpsTS6

MLTTPYFTIPDTLRNWPWKRVLNPHQKVCEEEA
ADWMRSCGAFTPKSQNAFDRCSFGLLGSLAYP
RLGRDGLRIACDLMNMFFVIDEYSDVASGREARL
QADIVMDALYNPLVPRPVGEWIGGEVTRQFWAN
AIKTATPSSQRRFVRNFQRYVDAVVQQAQDREA
HCIRDVKSYFILRRQTIGAIPSLDLLTLEMDLEDEV
LDHPIIAKLLELCVDMILIGNDLYSYNVEQARGDD
THNFVRIVKDERKCNLNDALRWISDYHDRLADEF
LNLMHNLPSFGSKLIDEQVKTYVDGLGNWVRAN
ECWSFESERYFGKKGKLYQKSRRVRLLPSSIAL
QGQNIDPQAAVEISDLPAAAGIIV

MLTTPYFTIPDTLRNWPWKRVLNPHQKVCEEEA
ADWMRSCGAFTPKSQNAFDRCSFGLLGSLAYP
RLGRDGLRIACDLMNMFFVIDEYSDVASGREARL
QADIVMDALYNPLVPRPVGEWIGGEVTRQFWAN
AIKTATPSSQRRFVRNFQRYVDAVVQQAQDREA
HCIRDVKSYFILRRQTIGAIPSLDLLTLEMDLEDEV
LDHPIIAKLLELCVDMILIGNDLYSYNVEQARGDD
THNFVRIVKDERKCNLNDALRWISDYHDRLADEF
LNLMHNLPSFGSKLIDEQVKTYVDGLGNWVRAN
ECWSFEVSLSKASEKTWDLTHKQSERYFGKKG
KLYQKSRRVRLLPSSIALQGQNIDPQAAVEISDLP
AAAGIIV

MLTTPYFTIPDTLRNWPWKRVLNPHQKVCEEEA
ADWMRSCGAFTPKSQNAFDRCSFGLLGSLAYP
RLGRDGLRIACDLMNMFFVIDEYSDVASGREARL
QADIVMDALYNPLVPRPVGEWIGGEVTRQFWAN
AIKTATPSSQRRFVRNFQRYVDAVVQQAQDREA
HCIRDVKSYFILRRQTIGAIPSLDLLTLEMDLEDEV
LDHPIIAKLLELCVDMILIGNDLYSYNVEQARGDD
THNFVRIVKDERKCNLNDALRWISDYHDRLADEF
LNLMHNLPSFGSKLIDEQVKTYVDGLGNWVRAN
ECWSFESERYFGKKGKLYQKSRRVRLLPSSIAL
QGQNIDPQAAVEISDLPAAAGIIV

CpsTS?

MTTSGFRIPNLVVAWPWLRAVNPHMDQTSQNS
SSWLENFHAYPPATQENFNRCDFGLLAALTYPI
ASKEHLRTGTDFMNLLFFIDEITEIGDETFSTEVL
YIAMDALRNPSKLRPKGEHVVGEITRQFWERSIP
HITATSHRRFVCALEAYLKSNVVQARDRSSQHIR
RIEEYFSTRRDNIGTKPAFVLLELGLDIPDCVMTH
PSIQSAVTSLTDMLIIANDVFSFKVEHSRDDDANN
VLKVVMCELRCNLARAIEWADERNQQLRTTFLS
SIAEVPSWGGQVDIQVSEYLYGLANWVRANEC
WSFESQRYFGTHGPTVQKDRWVSLDCGHPQCI
TGGTTTPRTSYRPYLVGMLGIATYALSQYGLMS
RATLLRR

MTTSGFRIPNLVVAWPWLRAVNPHMDQTSQNS
SSWLENFHAYPPATQENFNRCDFEHLRTGTDFM
NLLFFIDEITEIGDETFSTEVLYIAMDALRNPSKLR
PKGEHVVGEITRQFWERSIPHITATSHRRFVCAL
EAYLKSNVVQARDRSSQHIRRIEEYFSTRRDNIG
TKPAFVLLELGLDIPDCVMTHPSIQSAVTSLTDML
IIANDVFSFKVEHSRDDDANNVLKVVMCELRCNL
ARAIEWADERNQQLRTTFLSSIAEVPSWGGQVDI
QVSEYLYGLANWFVFIYEGTGPNGRKPREAEQP
LERVMGMDALVFFHIIPWRSPVSETAYWSSVCT
GSSIVFDANNLPGGTLDPGED

No ORF was predicted
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Table S5. Continued.

Gene
name

CpsSTS8

Active protein sequence
MSNTFIVLPNLEETVYSAFPDHGLNPHYDAVCPH
SRAWIKSYSDPIFGPKMRDFMEKCDFELFAAYIC
PRASPEALRTSMDIGNLLWLYDEYTDAEDSVTV
KKAEAIVVRTLQDRSFDDGSWICRLVKEFLDLHV
RKKAGPNVSRRFVGHFVDYVVRVSDEATQRER
HEVLDIEAYVERRRESGAIRLTFDLIESGLHIDLPQ
YVHEDPAFIAGYNATMDLACWVNDVYSYNMEQ
AKGHEASNILTVLMKYEHLDLQAAVEYVAKHCEV
LAAQFIEAHANLLARSDPNFSEDAARVLDALGDA
VIGNDRWSFETERYFGKDYKAVKQSRIVKLAGR
AEGKHALRN

Predicted sequence by Augustus (A. oryzae)
(MSNTFIVLPNLEETVYSAFPDHGLNPHYDAVCP
HSRAWIKSYSDPIFGPK)MRDFMEKCDFELFAAY
ICPRASPEALRTSMDIGNLLWLYDEYTDAEDSVT
VKKAEAIVVRTLQDRSFDDGSWICRLVKEFLDLH
VRKKAGPNVSRRFVGHFVDYVVRVSDEATQRE
RHEVLDIEAYVERRRESGAIRLTFDLIESGLHIDLP
QYVHEDPAFIAGYNATMDLACWVNDVYSYNME
QAKGHEASNILTVLMKYEHLDLQAAVEYVAKHC
EVLAAQFIEAHANLLARSDPNFSEDAARVLDALG
DAVIGNDRWSFETERYFGKDYKAVKQSRIVKLA
DKPPQQVNFLDVMGIVIKVVLNGPFASIM

Predicted sequence by Augustus (C. cinereus)
(MSNTFIVLPNLEETVYSAFPDHGLNPHYDAVCP
HSRAWIKSYSDPIFGPK)MRDFMEKCDFELFAAY
ICPRASPEALRTSMDIGNLLWLYDEYTDAEDSVT
VKKAEAIVVRTLQDRSFDDGSWICRLVKEFLDLH
VRKKAGPNVSRRFVGHFVDYVVRVSDEATQRE
RHEVLDIEAYVERRRESGAIRLTFDLIESGLHIDLP
QYVHEDPAFIAGYNATMDLACWVNDVYSYNME
QAKGHEASNILTVLMKYEHLDLQAAVEYVAKHC
EVLAAQFIEAHANLLARSDPNFSEDAARVLDALG
DAVIGNDRWSFETERYFGKDYKAVKQSRIVKLA
GRAEGKHALRN

CpsSTS9

MTVLQFVFSVFTSSKPQTFFLPRLDETFKVLPNN
GLNPHFSTVRPQSRAWIKQYDGEVCGPKMRAF
MDNCNFELSNAYTYPYAEPAGLRAAMDLTNILW
LYDEYTDTEDGASAERAAVIVNRALKEPGFNDG
SWICRMMQDFRRRHIDKAGPDVARRFITNFCNY
VDRVAREAILREKNEVLDIPSYILFRRETSAVKTC
FDIVEYCLGLNLPQYVHDDPVFVSGYNAAMDLV
FWANDLFSYNMEQAKGHSGANIVTVIMKSKRVD
LQTAADFVAGYCEALTAQLLEAKQILSSRSDPAY
SKDAVRVLEAFGDWVRGNDDWSFATERYFGKE
NNAVRESRIVVVRAPFDETVKLVE

MTVLQFVFSVFTSSKPQTFFLPRLDETFKVLPNN
GLNPHFSTVRPQSRAWIKQYDGEVCGPKMRAF
MDNCNFELSNAYTYPYAEPAGLRAAMDLTNILW
LYDEYTDTEDGASAERAAVIVNRALKEPGFNDG
SWICRMMQDFRRRHIDKAGPDVARRFITNFCNY
VDRVAREAILREKNEVLDIPSYILFRRETSAVKTC
FDIVEYCLGLNLPQYVHDDPVFVSGYNAAMDLVF
WANDLFSYNMEQAKGHSGANIVTVIMKSKRVDL
QTAADFVAGYCEALTAQLLEAKQILSSRSDPAYS
KDAVRVLEAFGDWVRGNDDWSFATERYFGKEN
NAVRESRIVVVRAPFDETVKLVE

MTVLQFVFSVFTSSKPQTFFLPRLDETFKVLPNN
GLNPHFSTVRPQSRAWIKQYDGEVCGPKMRAF

MDNCNFELSNAYTYPYAEPAGLRAAMDLTNILW
LYDEYTDTEDGASAERAAVIVNRALKEPGFNDG

SWICRMMQDFRRRHIDKAGPDVARRFITNFCNY
VDRVAREAILREKNEVLDIPSYILFRRETSAVKTC
FDIVEYCLGLNLPQYVHDDPVFVSGYNAAMDLV

FWANDLFSYNMEQAKGHSGANIVTVIMKSKRVD
LQTAADFVAGYCEALTAQLLEAKQILSSRSDPAY
SKDAVRVLEAFGDWVRGNDE(WSFATERYFGK
ENNAVRESRIVVVRAPFDETVKLVE)

CpsSTS10*

MAPSYQLPDLPSLSRSFELRANPACKITTKASEA
SLIESKSTNGSHVLSSLERERLAAMKVGLLAAICF
PGSDPTQLRLLTDFLTLTVLATRRVKYATLSPQV
LTYWTTVDDNDGVWSLVHHDMFNCLKEPLERLA
SKANQNWKARFGSSVKSFRIAQCSSVTEDMDIL
DPEIETYLSMNRDLSGLSMIFDLFELTQNLTLTVT
DETITRTLDKLKVLATDIVSCSVDVAAFNYDQAR
GNEKNLISLLMRHKRLSVQGALNYAGTLIKQYIDA
FMAEERSLLDPTPSPPSNGSSLIPSWIPFTPLVAS
ATAIPPSTPPDPVSKADLTVYVQMLRDCIVGTLN
WIYETDLYFGKKGEEIRTFGWIFLSPKVQNNDSE
REVPGDNVLP

MAPSYQLPDLPSLSRSFELRANPACKITTKASEA
SLIESKSTNGSHVLSSLERERLAAMKVGLLAAICF
PGSDPTQLRLLTDFLTLTVLATRRVKYATLSPQV
LTYWTTVDDNDGVWSLVHHDMFNCLKEPLERLA
SKANQNWKARFGSSVKSFRIAQCSSVTEDMDIL
DPEIETYLSMNRDLSGLSMIFDLFELTQNLTLTVT
DETITRTLDKLKVLATDIVSCSVDVAAFNYDQAR
GNEKNLISLLMRHKRLSVQGALNYAGTLIKQYIDA
FMAEERSLLDPTPSPPSNGSSLIPSWIPFTPLVAS
ATAIPPSTPPDPVSKADLTVYVQMLRDCIVGTLN
WIYETDLYFGKKGEEIRTFGWIFLSPKVQNNDSE
REVPGDNVLP

MAPSYQLPDLPSLSRSFELRANPACKITTKASEA
SLIESKSTNGSHVLSSLERERLAAMKVGLLAAICF
PGSDPTQLRLLTDFLTLTVLATRRVKYATLSPQV
LTYWTTVDDNDGVWSLVHHDMFNCLKEPLERLA
SKANQNWKARFGSSVKSFRIAQCSSVTEDMDIL
DPEIETYLSMNRDLSGLSMIFDLFELTQNLTLTVT
DETITRTLDKLKVLATDIVSCSVDVAAFNYDQAR
GNEKNLISLLMRHKRLSVQGALNYAGTLIKQYIDA
FMAEERSLLDPTPSPPSNGSSLIPSWIPFTPLVAS
ATAIPPSTPPDPVSKADLTVYVQMLRDCIVGTLN
WIYETDLYFGKKGEEIRTFGWIFLSPKVQNNDSE
REVPGDNVLP

CpsTS11

MSQKSPSTFRIPDLEAIFSAFPDEGTSPYYDDVL
PEARAWIKLYQDQVYGPKMTEFIDRCKIELITYYV
HPVASRSCVRAMMDLHNLFWLYDEATDVQSGQ
TAQETAKVVRNSLTSPEFNDGSWLCEMLQDFRK
RHLDGVRSSSFVARFIEHFCFYTDRVADEAIYRE
KQRVLDIPSYMAFRRETAAVRVVMDTVEYCAEL
ELPRTVLDDPVFQVAYDAALDLAFGTNDIHSYNM
EQSKDHSGANVITVIMKERGLDVQGAMDYFGGY
CEALTAQFLDAKRKIEKREGQEWKDAVLILDGYT
HFLTGQVRWGFATERYFGKKNKEVQETRVVEL
RAPFVDHVDLAD

MSQKSPSTFRIPDLEAIFSAFPDEGTSPYYDDVL
PEARAWIKLYQDQVYGPKMTEFIDRCKIELITYYV
HPVASRSCVRAMMDLHNLFWLYDEATDVQSGQ
TAQETAKVVRNSLTSPEFNDGSWLCEMLQDFRK
RHLDGVRSSSFVARFIEHFCFYTDRVADEAIYRE
KQRVLDIPSYMAFRRETAAVRVVMDTVEYCAEL
ELPRTVLDDPVFQVAYDAALDLAFGTNDIHSYNM
EQSKDHSGANVITVIMKERGLDVQGAMDYFGGY
CEALTAQFLDAKRKIEKREGQEWKDAVLILDGYT
HFLTGQVRWGFATERYFGKKNKEVQETRVVEL
RAPFVDHVDLAD

MSQKSPSTFRIPDLEAIFSAFPDEGTSPYYDDVL
PEARAWIKLYQDQVYGPKMTEFIDRCKIELITYYV
HPVASRSCVRAMMDLHNLFWLYDEATDVQSGQ
TAQETAKVVRNSLTSPEFNDGSWLCEMLQDFRK
RHLDGVRSSSFVARFIEHFCFYTDRVADEAIYRE
KQRVLDIPSYMAFRRETAAVRVVMDTVEYCAEL
ELPRTVLDDPVFQVAYDAALDLAFGTNDIHSYNM
EQSKDHSGANVITVIMKERGLDVQGAMDYFGGY
CEALTAQFLDAKRKIEKREGQEWKDAVLILDGYT
HFLTGQVRWGFATERYFGKKNKEVQETRVVEL
RAPFVDHVDLAD

CpSTS12

MESLPVTLVLPRLDDIFDDLPNNVVNPNYSIACPA
SRLWIEQYGTQIYGPKMQAFMNNCNFELSTTYT
YPYADAKRLRATMDLVNILWLYDEYTDRASGAH
AKEMASIVYQALSGQQVAANSWVGCMMQDFYR
QHIEKAGPNTSRRFVDHFCRYAQQVGEEASLRE
QRQILNMHEYIDFRRETSGVRSCFDLVEYCLGID
LPQFVHDDPIFTMGYNAAMDLVFWVNDLYSYNM
EQAKGHGAANVVTVIMKSKSLGLQAAVDHLADA
CEVLTAQFLEAKSRLSKHPESIFSKEAVKVLDAY
GDWVRGNEEWSFVTERYFGKENKAVRQSRMV
KIKTPFGEMAPFSGRKNYL

MESLPVTLVLPRLDDIFDDLPNNVVNPNYSIACPA
SRLWIEQYGTQIYGPKMQAFMNNCNFELSTTYT
YPYADAKRLRATMDLVNILWLYDEYTDRASGAH
AKEMASIVYQALSGQQVAANSWVGCMMQDFYR
QHIEKAGPNTSRRFVDHFCRYAQQVGEEASLRE
QRQILNMHEYIDFRRETSGVRSCFDLVEYCLGID
LPQFVHDDPIFTMGYNAAMDLVFWVNVSLEKGS
NSSVAYRPSQDLYSYNMEQAKGHGAANVVTVI
MKSKSLGLQAAVDHLADACEVLTAQFLEAKSRL
SKHPESIFSKEAVKVLDAYGDWVRGNEEWSFVT
ERYFGKENKAVRQSRMVKIKTPFGEMAPFSGRK
NYL

MESLPVTLVLPRLDDIFDDLPNNVVNPNYSIACPA
SRLWIEQYGTQIYGPKMQAFMNNCNFELSTTYT
YPYADAKRLRATMDLVNILWLYDEYTDRASGAH
AKEMASIVYQALSGQQVAANSWVGCMMQDFYR
QHIEKAGPNTSRRFVDHFCRYAQQVGEEASLRE
QRQILNMHEYIDFRRETSGVRSCFDLVEYCLGID
LPQFVHDDPIFTMGYNAAMDLVFWVNDLYSYNM
EQAKGHGAANVVTVIMKSKSLGLQAAVDHLADA
CEVLTAQFLEAKSRLSKHPESIFSKEAVKVLDAY
GDWVRGNEEWSFVTERYFGKENKAVRQSRMV
KIKTPFGEMAPFSGRKNYL

CpSTS13

MPQDPPTTFRIPDLETIFSVFPDEGTNPHYDDVF
PEAREWILRYSKHVYGPKMAEFIDSCKVELLTCY
IYPSASKSRLRSMMDLYNLFWIYDETTDVQTGQE
AKETAQVVRNALTNPDFSDDSWLCAILQDFRRR
NLDGIMSPGFVLRFIDHFCDYANGVADEALFREK
DLMLDIQEYLKFRREAAAVRVVLDSVEYCLDLEL
EQNVMDDPVFQMAYNAALDLAFGTNDIQSYNM
EQAKQHKGANIISVIMRARTLDLQGAMDYFGGY
CQALTAQFLDAKCIIEKRVDRPEWKDAVRILEGY
GCFLAGQVRWGFTTERYFGKKNKEVESTKVVEL
RAPFVDHVHISD

(MPQDPPTTFRIPDLETIFSVFPDEGTNPHYDDVF
PEAREWILRYSKHVYGPKMAEFIDSCKVELLTCY
IYPSASKSRLRSMMDLYNLFWIYDETTDVQTGQ
EAKETAQVVRNALTNPDFSDDSWLCAILQDFRR
RNLDGI)MSPGFVLRFIDHFCDYANGVADEALFR
EKDLMLDIQEYLKFRREAAAVRVVLDSVEYCLDL
ELEQNVMDDPVFQMAYNAALDLAFGTNDIQSYN
MEQAKQHKGANIISVIMRARTLDLQGAMDYFGG
YCQALTAQFLDAKCIIEKRVDRPEWKDAVRILEG
YGCFLAGQLTECESLTQGGIAGFFYELQALALQ
SRSIFSPGCIRDDDTFKSLVSKTDEFSGTSLARF

MPQDPPTTFRIPDLETIFSVFPDEGTNPHYDDVF
PEAREWILRCKVELLTCYIYPSASKSRLRSMMDL
YNLFWIYDETTDVQTGQEAKETAQVVRNALTNP
DFSDDSWLCAILQDFRRRNLDGIMSPGFVLRFID
HFCDYANGVADEALFREKDLMLDIQEYLKFRRE
AAAVRVVLDSVEYCLDLELEQNVMDDPVFQMAY
NAALDLAFGTNDIQSYNMEQAKQHKGANIISVIM
RARTLDLQGAMDYFGGYCQALTAQFLDAKCIIEK
RVDRPEWKDAVRILEGYGCFLAGQVRQVWGFT
TERYFGKKNKEVESTKVVELRAPLLLSSLVASLV
LDAFAAEYCCPTDDDTFKSLVSKTDEFSGTSLA

TCTYHMPEMAYMACHYHAYDAEFRVDPTSEAN

RFTCTYHMPEMAYMACHYHAYDAEFRVDPTSE

GCIAPTTRCEEIPLS

ANGCIAPTTRCEEIPLS

CpSTS14

MNVMNTPITTATMPVSPPCPNPDPTFQTRLSAR
WHPSTAEIVPKVRQYIVONWPWSSEESKRRYLT
GNAEDGVMYAFPGVKNDRIEAVTTWLALHFLIDD
YILESVSDSAASGLDPGKKKEAIQRLFGIMRRLV
RPNVNNPVEVMVDHVASSFLSCSSEDEVAQRH
ARQILESTIQFITAAENGDGKATAMGDLNSYLAY
RMVEAGVFLSLDLAFWGGEIYIPSHISNDPQIRSF
FKLVSDHLVLVNDIYSYKVEQDRSEGVGGAFNA
VSVLMRSKHVDAQDAMGIIKTQLTTLEEATLEEA
AVLRDRYAEKGEEEEVVDKMIQTILEMMAGNCE
WSKFCGRYNSSPVSDEASVGTDRALEQGTTSLS

(MNVMNTPITTAT)MPVSPPCPNPDPTFQTRLSA
RWHPSTAEIVPKVRQYIVQNWPWSSEESKRRYL
TGNAEDGVMYAFPGVKNDRIEAVTTWLALHFLID
DYILESVSDSAASGLDPGKKKEAIQRLFGIMRRLV
RPNVNNPVEVMVDHVASSFLSCSSEDEVAQRH
ARQILESTIQFITAAENGDGKATAMGDLNSYLAY
RMVEAGVFLSLDLAFWGGEIYIPSHISNDPQIRSF
FKLVSDHLVLVNDIYSYKVEQDRSEGVGGAFNA
VSVLMRSKHVDAQDAMGIIKTQLTTLEEATLEEA
AVLRDRYAEKGEEEEVVDKMIQTILEMMAGNCE
WSKFCGRYNSSPVSDEASVGTDRALEQGTTSLS

MNVMNTPITTATMPVSPPCPNPDPTFQTRLSAR
WHPSTAEIVPKVRQYIVQNWPWSSEESKRRYLT
GNAEDGVMYAFPGVKNDRIEAVTTWLALHFLIDD
YILESVSDSAASGLDPGKKKEAIQRLFGIMRRLVR
PNVNNPVEVMVDHVASSFLSCSSEDEVAQRHA
RQILESTIQFITAAENGDGKATAMGDLNSYLAYR
MVEAGVFLSLDLAFWGGEIYIPSHISNDPQIRSFF
KLVSDHLVLVNDIYSYKVEQDRSEGVGGAFNAV
SVLMRSKHVDAQDAMGIIKTQLTTLEEATLEEAA
VLRDRYAEKGEEEEVVDKMIQTILEMMAGNCEW
SKFCGRYNSSPVSDEASVGTDRALEQGTTSLS

* Amino acid sequence based on the recovered cDNA sequence from AO-transformant is shown in the left column, demonstrating that
CpSTS10 lacks the catalytic motifs (DDxxD and NSE motifs).
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Table S5. Continued.

Gene
name

CpSTS15*

Active protein sequence

MSSHRPTQQPNPLVDPPDFVSKFLAHDREDRDE
IITSVQAYFLAHWDWPSPTRKAWYSKADLEDWT
TLMCPAGPSERAWAFTAYVTFWFLYDDLMEIMG
PEELGSSIPRIARILHGEEGLEDMTTPEFILKEICL
KINTIAPGKRIFEATLVYMKAATAKQERLQSLTLG
FDAYLKYRMLDAACWLTLEGAYWVQEITIPEHLK
TEKIWLLQELSLFHGILINDLFSYRKEVKASSQEV
QDHDKTLYNGLVILMQSYQFTLLEALEEMKKKIW
DYEDEFMAVLDDVRETHKSSAEDREFIERLAVAL
MDVIGGNVAWSACCGRYNRL

Predicted sequence by Augustus (A. oryzae)
MSSHRPTQQPNPLVDPPDFVSKFLAHDREDRDE
IITSVQAYFLAHWDWPSPTRKAWYSKADLEDWT
TLMCPAGPSERAWAFTAYVTFWFLYDDLMEIMG
PEELGSSIPRIARILHGEEGLEDMTTPEFILKEICL
KINTIAPGKRIFEATLVYMKAATAKQERLQSLTLG
FDAYLKYRMLDAACWLTLEGAYWVQEITIPEHLK
TEKIWLLQELSLFHGILINDLFSYRKEVKASSQEV
QDHDKTLYNGLVILMQSYQFTLLEALEEMKKKIW
DYEDEFMAVLDDRSFLPPLNTKLKMELADVHAL
LNLNCLSGLSLITLGTEYLVFRRPPPTSPRSFPR
TPPPDHSLLSHYQGNSRLHEAALTYGYDHLVPI

Predicted sequence by Augustus (C. cinereus)

MSSHRPTQQPNPLVDPPDFVSKFLAHDREDRDE
IITSVQAYFLAHWDWPSPTRKAWYSKADLEDWT
TLMCPAGPSERAWAFTAYVTFWFLYDDLMEIMG
PEELGSSIPRIARILHGEEGLEDMTTPEFILKEICL

KINTIAPGKRIFEATLVYMKAATAKQERLQSLTLG

FDAYLKYRMLDAACWLTLEGAYWVQEITIPEHLK
TEKIWLLQELSLFHGILINDLFSYRKEVKASSQEV

QDHDKTLYNGLVILMQSYQFTLLEALEEMKKKIW
DYEDEFMAVLDDRSFLPPLNTKLKMELADVHAL
LNLNCLLAPGPTINTWFFVDLHRPHLVPFPELLL

LVEVLVLFGPLTAQLSGNGYGNNEKVNDRFKF

QTTHSYPTTKATVAYTRQL

RVASDIKVIQLLA

CpSTS16

MPLPVTFRLPDLSSIFSIFPDLGINSHYECTYPES
REWIAQYHTGVYGPKMRDFMERGKIELLGAYTY
PYASKERLRFVMDLHNVSWLFDESSDVKTGQQ
AGVTAVVFRRALIDPEFNDGSWLCHMLKDFRQR
HLDNVMSHAFVEMFIRDFIGYADGMSAEACYRD
LNKVLDIAGYVKLRREAGAVRLALHSVEYCLEKE
LPSYVREDPAFVIAYNGALDLGYIVNDIHSYNME
QSKGHGHHAANIVTVFMEAQNIGLQAAMDYAGG
FCHGLVLQILEAKELLAARSDPVFSNDAVKVIEG
CINFFKGQDIWDFESERFFGKSKDAVRKTKVVNL
RALFEDSVNLNE

MVKLGDIIQHIPPSDMPLPVTFRLPDLSSIFSIFPD
LGINSHYECTYPESREWIAQYHTGVYGPKMRDF
MERGKIELLGAYTYPYASKERLRFVMDLHNVSW
LFDESSDVKTGQQAGVTAVVFRRALIDPEFNDG
SWLCHMLKDFRQRHLDNVMSHAFVEMFIRDFIG
YADGMSAEACYRDLNKVLDIAGYVKLRREAGAV
RLALHSVEYCLEKELPSYVREDPAFVIAYNGALD
LGYIVNDIHSYNMEQSKGHGHHAANIVTVFMEA
QNIGLQAAMDYAGGFCHGLVLQILEAKELLAARS
DPVFSNDAVKVIEGCINFFKGQDIWDFESERFFG
KSKDAVRKTKVVNLRALFEDSVNLNE

MPLPVTFRLPDLSSIFSIFPDLGINSHYECTYPES
REWIAQYHTGVYGPKMRDFMERGKIELLGAYTY
PYASKERLRFVMDLHNVSWLFDESSDVKTGQQ
AGVTAVVFRRALIDPEFNDGSWLCHMLKDFRQR
HLDNVMSHAFVEMFIRDFIGYADGMSAEACYRD
LNKVLDIAG (YVKLRREAGAVRLALHS)VEYCLEK
ELPSYVREDPAFVIAYNGALDLGYIVNDIHSYNME
QSKGHGHHAANIVTVFMEAQNIGLQAAMDYAGG
FCHGLVLQILEAKELLAARSDPVFSNDAVKVIEG
CINFFKGQDIWDFESERFFGKSKDAVRKTKVVNL
RALFEDSVNLNE

CpSTS17

MNSDLQSTLASLDTTYTCRFRARYHAKSEQVMT
VVQDYFVKRWPWRSEQAKQLYIKTNLEEATCIC
FPTTLDDRIETVVTWFCYMHILDDIIEGLEANKAT
KLVDRLSNIILGTLDPDPEDRLGVMAADVCSRFR
LGENDGEEKHGLDIISESCKLLRHTSSADSKLQS
LSTYDTFIEWRELDVGLWFSTSLFLWGCGIYMRL
HMSNDPEVRQLLRVSGRHIAVANDLFSYRVEAL
RAGQTSQILLNTIAIIAKEKQVDPQTAMNMTKQRL
SEMEEEVEVLIGKLRDRYTGEEGELIERLFVVCK
GMMAGNCEWSSICFRYNGAQRAVAA

MNSDLQSTLASLDTTYTCRFRARYHAKSEQVMT
VVQDYFVKRWPWRSEQAKQLYIKTNLEEATCIC
FPTTLDDRIETVVTWFCYMHILDDIIEGLEANKAT
KLVDRLSNIILGTLDPDPEDRLGVMAADVCSRFR
LGENDGEEKHGLDIISESCKLLRHTSSADSKLQS
LSTYDTFIEWRELDVGLWFSTSLFLWGCGIYMRL
HMSNDPEVRQLLRVSGRHIAVANDLFSYRVEAL
RAGQTSQILLNTIAIIAKEKQVDPQTAMNMTKQRL
SEMEEEVEVLIGKLRDRYTGEEGELIERLFVVCK
GMMAGNCEWSSICFRYNGAQRAVAA

MNSDLQSTLASLDTTYTCRFRARYHAKSEQVMT
VVQDYFVKRWPWRSEQAKQLYIKTNLEEATCIC
FPTTLDDRIETVVTWFCYMHILDDIIEGLEANKAT
KLVDRLSNIILGTLDPDPEDRLGVMAADVCSRFR
LGENDGEEKHGLDIISESCKLLRHTSSADSKLQS
LSTYDTFIEWRELDVGLWFSTSLFLWGCGIYMRL
HMSNDPEVRQLLRVSGRHIAVANDLFSYRVEAL
RAGQTSQILLNTIAIIAKEKQVDPQTAMNMTKQRL
SEMEEEVEVLIGKLRDRYTGEEGELIERLFVVCK
GMMAGNCEWSSICFRYNGAQRAVAA

CpsSTS18

MVHWNHPPTFVLRNICDITGRVFELKENPRIAEA
NSAVLKWFEQFNVYDKKKADKFLNVGKFDIFAAL
SFPEADLEHLTTCLIFFLWAFATDDLSDEGEFQS
QPDQVQHGHDISCSILDDDDAPQPDYPYAAMLW
DLLRRLRSTGHMGMYKRFKQAFLDFSSSQVQQ
STNRNVDRIPPVDEFILMRRKTIGAALVEAMVEY
SLDLDIPSYVWEHPVIVGMSQATSDIMTWPNDLC
SFNKEQADGDYQNLVCVLQHNHGLELQEAIDLL
TKMISDRVQDYVDLKNQLPSFGPDVDPALHTYLT
ALEQFVQGTVVWYYSSPRYFRHLDPRGKPEVLI
HLFPKTDAPTLPVVVQEKSRPFIEREIYLPAKRLL
GVFVNYVAITVFGYSVYRLYGDS

MVHWNHPPTFVLRNICDITGRVFELKENPRIAEA
NSAVLKWFEQFNVYDKKKADKFLNVGKFDIFAAL
SFPEADLEHLTTCLIFFLWAFATDDLSDEGEFQS
QPDQVQHGHDISCSILDDDDAPQPDYPYAAMLW
DLLRRLRSTGHMGMYKRFKQAFLDFSSSQVQQ
STNRNVDRIPPVDEFILMRRKTIGAALVEAMVEY
SLDLDIPSYVWEHPVIVGMSQATSDIMTWPNDLC
SFNKEQADGDYQNLVCVLQHNHGLELQEAIDLL
TKMISDRVQDYVDLKNQLPSFGPDVDPALHTYLT
ALEQFVQGTVVWYYSSPRYFRHLDPRGKPEVLI
HLFPKTDAPTLPVVVQEKSRPFIEREIYLPAKRLL
GVFVNYVAITVFGYSVYRLYGDS

MVHWNHPPTFVLRNICDITGRVFELKENPRIAEA
NSAVLKWFEQFNVYDKKKADKFLNVGKFDIFAAL
SFPEADLEHLTTCLIFFLWAFATDDLSDEGEFQS
QPDQVQHGHDISCSILDDDDAPQPDYPYAAMLW
DLLRRLRSTGHMGMYKRFKQAFLDFSSSQVQQ
STNRNVDRIPPVDEFILMRRKTIGAALVEAMVEY
SLDLDIPSYVWEHPVIVGMSQATSDIMTWPNDLC
SFNAVQKEQADGDYQNLVCVLQHNHGLELQEAI
DLLTKMISDRVQDYVDLKNQLPSFGPDVDPALHT
YLTALEQFVQGTVVWYYSSPRYFRHLDPRGKPE
VLIHLFPKTDAPTLPVVVQEKSRPFIEREIYLPAKR
LLGVFVNYVAITVFGYSVYRLYGDS

ShSTS1

MESVREHIPRLQHFLGEIGYRHTTPPAPTLDFLH
AHHHWIHHVLGPMTSWTVAKLNALEDSSSTIFER
AYPLSDAEMKFVLAKLTAIAIFLDDSLDDEETYDD
IGNFAHRVYLGEAQPTGVLTLYHQGIQELSKMHE
GDAVFRGLAVAPWITFIDACMLEKRLLTFDSKLR
VSPRDLGYQRLRNGTDFTSLRAPKATPSEVEVS
FPIFLRHKSGIGEAYAAAIFKSSRYQELPLSRFVK
SMPDMIYYIELVNDLMSFYKEQLAGETANLIHLQ
HQSWKGGQGTGPYGSWTLLDTFSRLCDDTRDA
AFRVDELLRLDECEKIANGELRGEEVGLSPMDVT
MAAQWREFRDGYVSWHLECQRYKLDFIKLSTFE

MESVREHIPRLQHFLGEIGYRHTTPPAPTLDFLH
AHHHWIHHVLGPMTSWTVAKLNALEDSSSTIFER
AYPLSDAEMKFVLAKLTAIAIFLDDSLEDEETYDDI
GNFAHRVYLGEAQPTGVLTLYHQGIQELSKMHE
GDAVFRGLAVAPWITFIDACMLEKRLLTFDSKLR
VSPRDLGYQRLRNSTDFTSLRAPKATPSEVEVSF
PIFLRHKSGIGEAYAAAIFKSSRYQELPLSRFVKS
MPDMIYYIELVNDLMSFYKEQLAGETANLIHLQH
QSWKGGQGTGPYGSWTLLDTFSRLCDETRDAA
FRVDELLRLDECEKIANGELRGEEVGLSPMDVT
MAAQWREFRDGYVSWHLECQRYKLDFIKLSTFE

MESVREHIPRLQHFLGEIGYRHTTPPAPTLDFLH
AHHHWIHHVLGPMTSWTVAKLNALEDSSSTIFER
AYPLSDAEMKFVLAKLTAIAIFLDDSLEDEETYDDI
GNFAHRVYLGEAQPTGVLTLYHQGIQELSKMHE
GDAVFRGLAVAPWITFIDACMLEKRLLTFDSKLR
VSPRDLGYQRLRNSTDFTSLRAPKATPSEVEVS
FPIFLRHKSGIGEAYAAAIFKSSRYQELPLSRFVK
SMPDMIYYIELVNDLMSFYKEQLAGETANLIHLQ
HQSWKGGQGTGPYGSWTLLDTFSRLCDETRDA
AFRVDELLRLDECEKIANGELRGEEVGLSPMDVT
MAAQWREFRDGYVSWHLECQRYKLDFIKLSTFE

ShSTS3

MSTAKPEIPPMESFPPINVYPREAEIIKYCNNYVA
EHFPFNNDAEVKHFNGMEIPAYACRVVSFARDH
EKMRKVSILIVFYFIFDDWVDKNGMKLDKSTVMA
LLPPPSEVPIKPPQAGKMTLSDISAELYGAVRDD
MPKADYDRMVNDMMEYLRVQRMAPGYNTLQEL
LDLRSGEVGVYVLFRYIIYAMELSVSGKELDDPLV
KRAQVLGSEAGVLRNEASSYVKEVNEGSGAHN
VITKLQEWSGCTEKEAMKQVLDAIEKRQEELRE
MCLKVTEAPHLSEDCKTFVKTIPYIVAGNTWWH
HHSTRYAEGREVTVP

MSTAKPEIPPMESFPPINVYPREAEIIKYCNNYVA
EHFPFNNDAEVKHFNGMEIPAYACRVVSFARDH
EKMRKVSILIVFYFIFDDWVDKNGMKLDKSTVMA
LLPPPSEVPIKPPQAGKMTLSDISAELYGAVRDD
MPKADYDRMVNDMMEYLRVQRMAPGYNTLQEL
LDLRSGEVGVYVLFRYIIYAMELSVSGKELDDPLV
KRAQVLGSEAGVLRNEASSYVKEVNEGSGAHN
VITKLQEWSGCTEKEAMKQVLDAIEKRQEELRE
MCLKVTEAPHLSEDCKTFVKTIPYIVAGNTWWH
HHVCLNPSTPALLLADALPLAGKVYEICRGSRG
DCALEYGRVAMSLSILF

MSTAKPEIPPMESFPPINVYPREAEIKYCNNYVA
EHFPFNNDAEVKHFNGMEIPAYACRVVSFARDH
EKMRKVSILIVFYFIFDDWVDKNGMKLDKSTVMA
LLPPPSEVPIKPPQAGKMTLSDISAELYGAVRDD
MPKADYDRMVNDMMEYLRVQRMAPGYNTLQEL
LDLRSGEVGVYVLFRYIIYAMELSVSGKELDDPLV
KRAQVLGSEAGVLRNEASSYVKEVNEGSGAHN
VITKLQEWSGCTEKEAMKQVLDAIEKRQEELRE
MCLKVTEAPHLSEDCKTFVKTIPYIVAGNTWWH
HHSTRYAEGREVTVP

* Amino acid sequence based on the recovered cDNA sequence from AO-transformant is shown in the left column although it is not active

in AO.
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Table S5. Continued.

Gene
name

ShSTS4

Active protein sequence

MSETKVGKVAPFPPLPGAPYPPVRNHPRWKELY
RLHDEWMMKYWPFSSEKKRARIPFMNLAGFST
WCAPAADFDRMVWGARIAGIFFLADDYIDSGKM
LDRIPGFKAAATGTGPLHKEDQAEICHDIVFRAIK
ATSHPRTFDQLTKCTHEWWDSNIHEPFQNLDQY
LAVRRVNIAMYFANAYFRYTLDINLTDEQVNHPL
MREAEGIVSDHVGLTNDFFSYLKEKMTNSDDTNI
IRILMDHEHLSYEEAKTVIEKKIRQKEQDFIGAGM
AVLNDPELGKDREIYRWIANLQYCMGGNLAWSQ
ESGRYNVGVIDGISFPSLSYAAEPTPEDEVVDDT
EESRLRELIFNVKDIPPPDFTIDDDAIFMTNPHSHL
QDNVVPLPRPENVGIIGLEVYFPKRCISIDALEDF
DGVAKGKYTIGLGQQYLAFTDDREDINSFALSAV
SSLLEKYNIDPRSIGRLDVGTETLIDKSKSVKTTL
MDLFAASGNHDVEGIDSKNACYGSTAAVLNAVN
WIESSSWDGRYAIVFAGDIAIYAEGPARPVGGAG
AVALLIGPDAPLVLEPTHGSYMANTYDFYKPRME
SEYPVVDGPSSVTTYITALDESFKAYQRKVQEGS
SRDVPPPYANGANGKASATKSVKLSDFDYSVFH
SPYGKLVQKAYGRLTYHDFVAHPTAPVYRDLPT
DILSKDASATLTDKSVEKTFAAASASMYKQVVTP
SLLISNRCGNMYTGSLYGGLASLLTSIPSYELFDK
RISMFAYGSGCASTFFAIKVRGDTSHIKAKLDLER
RLAEMDVRPCEDYVVALKLREETHNAPSYIPNDS
DAGLWPGSYRLEAVDGKYRRSYTVTH

Predicted sequence by Augustus (A. oryzae)
MSETKVGKVAPFPPLPGAPYPPVRNHPRWKELY
RLHDEWMMKYWPFSSEKKRARIPFMNLAGFST
WCAPAADFDRMVWGARIAGIFFLADDYIDSGKM
LDRIPGFKAAATGTGPLHKEDQAEICHDIVFRAIK
ATSHPRTFDQLTKCTHEWWDSNIHEPFQNLDQY
LAVRRVNIAMYFANAYFRYTLDINLTDEQVNHPL
MREAEGIVSGKSLPPISIDAVVIKYHLSDHVGLTN
DFFSYLKEKMTNSDDTNIIRILMDHEHLSYEEAKT
VIEKKIRQKEQDFIGAGMAVLNDPELGKDREIYR
WIANLQYCMGGNLAWSQESGRYNVGVIDGISFP
SLSYAAEPTPEDEVVDDTEESRLRELIFNVKDIPP
PDFTIDDDAIFMTNPHSHLQDNVVPLPRPENVGII
GLEVYFPKRCISIDALEDFDGVAKGKYTIGLGQQ
YLAFTDDREDINSFALSAVSSLLEKYNIDPRSIGR
LDVGTETLIDKSKSVKTTLMDLFAASGNHDVEGI
DSKNACYGSTAAVLNAVNWIESSSWDGRYAIVF
AGDIAIYAEGPARPVGGAGAVALLIGPDAPLVLEP
THGSYMANTYDFYKPRMESEYPVVDGPSSVTTY
ITALDESFKAYQRKVQEGSSRDVPPPYANGANG
KASATKSVKLSDFDYSVFHSPYGKLVQKAYGRL
TYHDFVAHPTAPVYRDLPTDILSKDASATLTDKS
VEKTFAAASASMYKQVVTPSLLISNRCGNMYTG
SLYGGLASLLTSIPSYELFDKRISMFAYGSGCAST
FFAIKVRGDTSHIKAKLDLERRLAEMDVRPCEDY
VVALKLREETHNAPSYIPNDSDAGLWPGSYRLE
AVDGKYRRSYTVTH

Predicted sequence by Augustus (C. cinereus)

MSETKVGKVAPFPPLPGAPYPPVRNHPRWKELY
RLHDEWMMKYWPFSSEKKRARIPFMNLAGFST
WCAPAADFDRMVWGARIAGIFFLADDYIDSGKM
LDRIPGFKAAATGTGPLHKEDQAEICHDIVFRAIK
ATSHPRTFDQLTKCTHEWWDSNIHEPFQNLDQY
LAVRRVNIAMYFANAYFRYTLDINLTDEQVNHPL
MREAEGIVSDHVGLTNDFFSYLKEKMTNSDDTNI
IRILMDHEHLSYEEAKTVIEKKIRQKEQDFIGAGM
AVLNDPELGKDREIYRWIANLQYCMGGNLAWSQ
ESGRYNVGVIDGISFPSLSYAAEPTPEDEVVDDT
EESRLRELIFNVKDIPPPDFTIDDDAIFMTNPHSHL
QDNVVPLPRPENVGIIGLEVYFPKRCISIDALEDF
DGVAKGKYTIGLGQQYLAFTDDREDINSFALSAV
SSLLEKYNIDPRSIGRLDVGTETLIDKSKSVKTTL
MDLFAASGNHDVEGIDSKNACYGSTAAVLNAVN
WIESSSWDGRYAIVFAGDIAIYAEGPARPVGGAG
AVALLIGPDAPLVLEPTHGSYMANTYDFYKPRME
SEYPVVDGPSSVTTYITALDESFKAYQRKVQEGS
SRDVPPPYANGANGKASATKSVKLSDFDYSVFH
SPYGKLVQKAYGRLTYHDFVAHPTAPVYRDLPT
DILSKDASATLTDKSVEKTFAAASASMYKQVVTP
SLLISNRCGNMYTGSLYGGLASLLTSIPSYELFDK
RISMFAYGSGCASTFFAIKVRGDTSHIKAKLDLER
RLAEMDVRPCEDYVVALKLREETHNAPSYIPNDS
DAGLWPGSYRLEAVDGKYRRSYTVTH

ShSTS5

MELSSLRPFPASFVLPNLANITRQAFNLKLNPHS
QSANSAMKSWFKSFHVYDEQKSREFLEAGKFD
LYAALSFPDADLQHLETCLAFFFWAFSTDDLSDE
GDLQSKPEEVQVGVDISTSALSSHAPTSLDFPYA
AMLQSLFNRIKTTATKGASERFIQAFKDWSSSQV
MQSRNRSKLLLPSVEDFILMRRNTIGAALVEAMIE
YSLDLDLPDYVFRDPVVIAMSEATTDIMTWPNDL
CSFNKEQADGDYQNLVCCLMAQYDLGLQDAVD
RLVGMISTRVRDYITLKEQLPLFGAEVDTMLRKY
HAALEHYVQGTIVWYYSSPRYFHGEQIIEKESTRI
ILFSKASSKDCS

MELSSLRPFPASFVLPNLANITRQAFNLKLNPHS
QSANSAMKSWFKSFHVYDEQKSREFLEAGKFD
LYAALSFPDADLQHLETCLAFFFWAFSTDDLSDE
GDLQSKPEEVQVGVDISTSALSSHAPTSLDFPYA
AMLQRFVLYVVYVICTTFIQAFKDWSSSQVMQS
RNRSKLLLPSVEDFILMRRNTIGAALVEGSQSFA
SSFSINSEIQILAMIEYSLDLDLPDYVFRDPVVIAM
SEATTDIMTWPNKEQADGDYQNLVCCLMAQYD
LGLQDAVDRLVGMISTRVRDYITLKEQLPLFGAE
VDTMLRKYHAALEHYVQGTIVWYYSSPRYFHGE
QIIEKESTRIILFSKASSKDCS

MELSSLRPFPASFVLPNLANITRQAFNLKLNPHS
QSANSAMKSWFKSFHVYDEQKSREFLEAGKFD
LYAALSFPDADLQHLETCLAFFFWAFSTDDLSDE
GDLQSKPEEVQVGVDISTSALSSHAPTSLDFPYA
AMLQSLFNRIKTTATKGASERFIQAFKDWSSSQV
MQSRNRSKLLLPSVEDFILMRRNTIGAALVEGSQ
SFASSFSINSEIQILAMIEYSLDLDLPDYVFRDPV
VIAMSEATTDIMTWPNDLCSFNKEQADGDYQNL
VCCLMAQYDLGLQDAVDRLVGMISTRVRDYITLK
EQLPLFGAEVDTMLRKYHAALEHYVQGTIVWYY
SSPRYFHGEQIIEKESTRIILFSKASSKDCS

ShSTS7

MPHSTVHSHTLISDDSVLLFPDLISYCAYPLRVNP
YGRSVADDSERWLLNGAHLSDKKRKAFLRLRAG
DLASMCYPDASAKSLRVVADYMNYLFKLDDWTD
EFEAEDVDGMRDCVLAALRDPLHYETDKAVGKL
AKSFFGRFVQHGGPLRTKRFIDTMVLFFRAVRQ
QALDRTYDDIPDLESYIALRRDTSGCKPCFALIEF
AGGYDLPDAVVEHPSIQILQDATNDLVTWSNDIF
SYNVEQSRGDTHNMVVVLMHEQGLAVQEAIDA
VADLCERSIDTFEQTRRSLPSWGPIVDSNVESYI
DGLQNWIIGSLHWSFLTERYFGKDRRDVKRKLF
VKLLAKRC

MPHSTVHSHTLISDDSVLLFPDLISYCAYPLRVNP
YGRSVADDSERWLLNGAHLSDKKRKAFLRLRAG
DLASMCYPDASAKSLRVVADYMNYLFKLDDWTD
EFEAEDVDGMRDCVLAALRDPLHYETDKAVGKL
AKSFFGRFVQHGGPLRTKRFIDTMVLFFRAVRQ
QALDRTYDDIPDLESYIALRRDTSGCKPCFALIEF
AGGYDLPDAVVEHPSIQILQDATNDLVTWSNVSN
PMPSYTRHPLQVCKSRSIADPLRVQDIFSYNVE
QSRGDTHNMVVVLMHEQGLAVQEAIDAVADLCE
RSIDTFEQTRRSLPSWGPIVDSNVESYIDGLQNW
IIGSLHWSFLTERYFGKDRRDVKRKLFVKLLAKR
C

MPHSTVHSHTLISDDSVLLFPDLISYCAYPLRVNP
YGRSVADDSERWLLNGAHLSDKKRKAFLRLRAG
DLASMCYPDASAKSLRVVADYMNYLFKLDDWTD
EFEAEDVDGMRDCVLAALRDPLHYETDKAVGKL
AKSFFGRFVQHGGPLRTKRFIDTMVLFFRAVRQ
QALDRTYDDIPDLESYIALRRDTSGCKPCFALIEF
AGGYDLPDAVVEHPSIQILQDATNDLVTWSNDIF
SYNVEQSRGDTHNMVVVLMHEQGLAVQEAIDA
VADLCERSIDTFEQTRRSLPSWGPIVDSNVESYI
DGLQNWIIGSLHWSFLTERYFGKDRRDVKRKLF
VKLLAKRC

ShSTS8

MPAIIRQFILPDLFALSSAFPDATNPHWKRACTES
RDWVNSYRVFSDEERRAFFTQGQSELLCSHAY
PYAGYEQFRTCCDFINLLFVLDEISDEQTADGAW
ATGRIFLQVLQDPEWDDGSKVAQMTRDLRARVV
STGVKPHTFRRLVHMCRDYIASVVEEAGLRERG
EVLDIESYIELRRNNSAVLTCFALIPYILGIDLPDEV
VNDPNFSALNLAAVDMVCWANDIYSYDMEQAK
GLEGNNIMTVLTEMHGLTMQDASDYVGEQYKAL
MDLFLDNQAALRSFGPSVDADVRRYVDAVRHW
PRGNLSWSFETPRYFREKREEIENTRVVILRPRP
EPKMKSQN

MPAIIRQFILPDLFALSSAFPDATNPHWKRACTES
RDWVNSYRVFSDEERRAFFTQGQSELLCSHAYP
YAGYEQFRTCCDFINLLFVLDEISDEQTADGAWA
TGRIFLQVLQDPEWDDGSKVAQMTRDLRARVVS
TGVKPHTFRRLVHMCRDYIASVVEEAGLRERGE
VLDIESYIELRRNNSAVLTCFALIPYILGIDLPDEVV
NDPNFSALNLAAVDMVCWANDIYSYDMEQAKGL
EGNNIMTVLTEMHGLTMQDASDYVGEQYKALM
DLFLDNQAALRSFGPSVDADVRRYVDAVRHWP
RGNLSWSFETPRYFREKREEIENTRVVILRPRPE
PKMKSQN

MPAIIRQFILPDLFALSSAFPDATNPHWKRACTES
RDWVNSYRVFSDEERRAFFTQGQSELLCSHAY
PYAGYEQFRTCCDFINLLFVLDEISDEQTADGAW
ATGRIFLQVLQDPEWDDGSKVAQMTRDLRARVV
STGVKPHTFRRLVHMCRDYIASVVEEAGLRERG
EVLDIESYIELRRNNSAVLTCFALIPYILGIDLPDEV
VNDPNFSALNLAAVDMVCWANDIYSYDMEQAK
GLEGNNIMTVLTEMHGLTMQDASDYVGEQYKAL
MDLFLDNQAALRSFGPSVDADVRRYVDAVRHW
PRGNLSWSFETPRYFREKREEIENTRVVILRPRP
EPKMKSQN

ShSTS10

MGATSTTQIPHSTSLESYILPDLLRLSSPFKASMN
PHWATTASESSAWFSSYSIFSDQELTEFAVCKV
ELLVAYAYPHANYETFRTCCDFMNLIFAIDEISDM
QNGEDAGETGDVFLNALRDAEWTDGSALAEMT
RDFRARFLRSAGPQSFRRFLKVSEDYIDCVTKEA
GYRERSQILDMESFKHLRRDNSGVPLMLGLLEY
TLGIDLPDVVFEDTALSRIYWAAVDMVWWANDV
YSYKVEQAKGLAGNNILSVLMAAKNIDLQDASDY
VGDVYAGLMKEYTEAKAELVSKSFGSKELDAAV
KKYVDKMENWPIGNLEWSFASMRYFGSQSGEIK
RTRTVMLRPQDVLA

MGATSTTQIPHSTSLESYILPDLLRLSSPFKASMN
PHWATTASESSAWFSSYSIFSDQELTEFAVCKV
ELLVAYAYPHANYETFRTCCDFMNLIFAIDEISDM
QNGEDAGETGDVFLNALRDAEWTDGSALAEMT
RDFRARFLRSAGPQSFRRFLKVSEDYIDCVTKEA
GYRERSQILDMESFKHLRRDNSGVPLMLGLLEY
TLGIDLPDVVFEDTALSRIYWAAVDMVWWANDV
YSYKVEQAKGLAGNNILSVLMAAKNIDLQDASDY
VGDVYAGLMKEYTEAKAELVSKSFGSKELDAAV
KKYVDKMENWPIGNLEWSFASMRYFGSQSGEIK
RTRTVMLRPQDVLA

MGATSTTQIPHSTSLESYILPDLLRLSSPFKASMN
PHWATTASESSAWFSSYSIFSDQELTEFAVCKV
ELLVAYAYPHANYETFRTCCDFMNLIFAIDEISDM
QNGEDAGETGDVFLNALRDAEWTDGSALAEMT
RDFRARFLRSAGPQSFRRFLKVSEDYIDCVTKEA
GYRERSQILDMESFKHLRRDNSGVPLMLGLLEY
TLGIDLPDVVFEDTALSRIYWAAVDMVWWANDV
YSYKVEQAKGLAGNNILSVLMAAKNIDLQDASDY
VGDVYAGLMKEYTEAKAELVSKSFGSKELDAAV
KKYVDKMENWPIGNLEWSFASMRYFGSQSGEIK
RTRTVMLRPQDVLA

ShSTS11

MATSNPPSTPHHESLILPDLLSLSTPFNGSTNPH
WAMAAPESSAWVSSYNLFSDRKRTDFITGSNEL
LVSHTYPHADYDAFRTCCDFVNLLFVIDEISDDQ
SGKAARRTGEVYLNAMRDPEWTDGSDLAKMTQ
QFRARFLRSVGPQSFRRFLRHSEDYIDCVAKEA
EYRERGQVLDMDSFKSLRRENSAIRLCFGLFEFT
LGIDLPDSVFEDETFMKMYWASADMVCWANDV
YSYNVEQAKGHSGNNIVTVLMAARDIDMQAASD
YVGEYYAELMEEYMTAKAELASKSFGSRDLDED
VWKYVNAMENWPIGNLEWSFKTNRYFGTLHDE
VKRTRLVVIKPRKVVV

MATSNPPSTPHHESLILPDLLSLSTPFNGSTNPH
WAMAAPESSAWVSSYNLFSDRKRTDFITGSNEL
LVSHTYPHADYDAFRTCCDFVNLLFVIDEISDDQ
SGKAARRTGEVYLNAMRDPEWTDGSDLAKMTQ
QFRARFLRSVGPQSFRRFLRHSEDYIDCVAKEA
EYRERGQVLDMDSFKSLRRENSAIRLCFGLFEFT
LGIDLPDSVFEDETFMKMYWASADMVCWANVS
DTTHTPHSLPSSPINLRHNGSKGHSGNNIVTVLM
AARDIDMQAASDYVGEYYAELMEEYMTAKAELA
SKSFGSRDLDEDVWKYVNAMENWPIGNLEWSF
KTNRYFGTLHDEVKRTRLVVIKPRKVVV

(MATSNPPSTPHHESLILPDLLSLSTPFNGSTNPH
WA)MAAPESSAWVSSYNLFSDRKRTDFITGSNE
LLVSHTYPHADYDAFRTCCDFVNLLFVIDEISDDQ
SGKAARRTGEVYLNAMRDPEWTDGSDLAKMTQ
QFRARFLRSVGPQSFRRFLRHSEDYIDCVAKEA
EYRERGQVLDMDSFKSLRRENSAIRLCFGLFEFT
LGIDLPDSVFEDETFMKMYWASADMVCWANDV
YSYNVEQAKGHSGNNIVTVLMAARDIDMQAASD
YVGEYYAELMEEYMTAKAELASKSFGSRDLDED
VWKYVNAMENWPIGNLEWSFKTNRYFGTLHDE
VKRTRLVVIKPRKVVV
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Table S5. Continued.

Gene
name

ShSTS12

Active protein sequence
MQTPPSCESYILPDLLHISQPFKASTNPHWLKAA
PESSAWVSSYRIFTDRKRMEFILGSNELLASHTY
PQANYDTFRTCCDFINLLFVIDEISDDQSGEGARL
TGKVFLNAMRDPECTDGSILAKMTRDFRARLLQ
SIGAQSFRRFLKILEDYIESVTKEAEYREHGYVLD
MEQFKILRRQNSAVRCAFGMVEHTLGIDLPDVVF
EDATFMKVYWAAIDMVWCANDVYSYSMELAKG
DNHSANNIMSVFMAANGVSLQAASDYVGRHYA
RLMEEYLSARAELASKSFGSQELDSDVLKYIDAM
ENWPIGNIEWSFKTSRYFGPQNDEVKQTLVVKL
KPQEVPA

Predicted sequence by Augustus (A. oryzae)
MQTPPSCESYILPDLLHISQPFKASTNPHWLKAA
PESSAWVSSYRIFTDRKRMEFILGSNELLASHTY
PQANYDTFRTCCDFINLLFVIDEISDDQSGEGARL
TGKVFLNAMRDPECTDGSILAKMTRDFRARLLQ
SIGAQSFRRFLKILEDYIESVTKEAEYREHGYVLD
MEQFKILRRQNSAVRCAFGMVEHTLGIDLPDVVF
EDATFMKVYWAAIDMVWCANVNMFPPPGYLIQ
DVYSYSMELAKGDNHSANNIMSVFMAANGVSLQ
AASDYVGRHYARLMEEYLSARAELASKSFGSQE
LDSDVLKYIDAMENWPIGNIEWSFKTSRYFGPQN
DEVKQTLVVKLKPQEVPA

Predicted sequence by Augustus (C. cinereus)
MQTPPSCESYILPDLLHISQPFKASTNPHWLKAA
PESSAWVSSYRIFTDRKRMEFILGSNELLASHTY
PQANYDTFRTCCDFINLLFVIDEISDDQSGEGARL
TGKVFLNAMRDPECTDGSILAKMTRDFRARLLQ
SIGAQSFRRFLKILEDYIESVTKEAEYREHGYVLD
MEQFKILRRQNSAVRCAFGMVEHTLGIDLPDVVF
EDATFMKVYWAAIDMVWCANVNMFPPPGYLIQ
DVYSYSMELAKGDNHSANNIMSVFMAANGVSLQ
AASDYVGRHYARLMEEYLSARAELASKSFGSQE
LDSDVLKYIDAMENWPIGNIEWSFKTSRYFGPQN
DEVKQTLVVKLKPQEVPA

ShSTS13

MAATSTPLSCKPEDDGYSVPMTVPYRMPDLFTA
WPWKTTRNPLYLEAKADSDGWLATFGDFFQKY
KDCILDCDGTLFCAYGLPSTDKERLRCAGDVNTL
LFVVDDILDYEDDATVKERMRILMDAMENPFKPR
PDGEWIVGEMTRQFWERTIKVSNTLSQERFMEG
VRDCMAGMVRESLARKASRQHDSIHGFLKTRRD
SAGCNLVFALSELEVAVPAEAMKHSQIRELIAIQ
DISCIANDTFSYRREQSRGRTEDNITVVMNNLGT
DIPGAIDWVENHHKELMKEFIEKHDKVPKWGEP
TDSKVKNYIESLAGWVWANARWSFECRRYMGD
EGMEIMEKSRWVRAIPKERI

MAATSTPLSCKPEDDGYSVPMTVPYRMPDLFTA
WPWKTTRNPLYLEAKADSDGWLATFGDFFQKY
KDCILDCDGTLFCAYGLPSTDKERLRCAGDVNTL
LFVVDDILDYEDDATVKERMRILMDAMENPFKPR
PDGEWIVGEMTRQFWERTIKVSNTLSQERFMEG
VRDCMAGMVRESLARKASRQHDSIHGFLKTRRD
SAGCNLVFALSELEVAVPAEAMKHSQIRELIAIQ
DISCIANDTFSYRREQSRGRTEDNIITVVMNNLGT
DIPGAIDWVENHHKELMKEFIEKHDKVPKWGEP
TDSKVKNYIESLAGWVWANARWSFECRRYMGD
EGMEIMEKSRWVRAIPKERI

MAATSTPLSCKPEDDGYSVPMTVPYRMPDLFTA
WPWKTTRNPLYLEAKADSDGWLATFGDFFQKY
KDCILDCDGTLFCAYGLPSTDKERLRCAGDVNTL
LFVVDDILDYEDDATVKERMRILMDAMENPFKPR
PDGEWIVGEMTRQFWERTIKVSNTLSQERFMEG
VRDCMAGMVRESLARKASRQHDSIHGFLKTRRD
SAGCNLVFALSELEVAVPAEAMKHSQIRELIAIQ
DISCIANDTFSYRREQSRGRTEDNIITVVMNNLGT
DIPGAIDWVENHHKELMKEFIEKHDKVPKWGEP
TDSKVKNYIESLAGWVWANARWSFECRRYMGD
EGMEIMEKSRWVRAIPKERI

ShSTS16

MAVATSVATPVPTPAYSAGRAPAKEKKIYLPDTL
AEWPWPRAINPHYAEAKEESQAWAASFNAFSP
KAQHAFNRCDFNLLASLAYPLATKHGCRSGCDL
MNLFFVIDEYSDIAPVEEVRQQKDIVMDALRNPH
KPRPEGEWVGGEVARQFWALTITNASAQSQKH
FIETFDEYLDSVVQQAEDRSESRIRDIQSYIDVRR
NTIGAKPSFALLELDMDLPDEVLAHPTIQSLSLATI
DMLCLGNDIVSYNLEQARGDASHNIITIVMNELNL
DVNGAMRWVGDFHKQLEKQFFEAFNNLPKWG
NAELDAQIAVYCDGLGNWVRANDQWSFESERY
FGARGLEIMETKTLAMMPIQRTEALGPQLVDDSI
L

MAVATSVATPVPTPAYSAGRAPAKEKKIYLPDTL
AEWPWPRAINPHYAEAKEESQAWAASFNAFSP
KAQHAFNRCDFSKSFINFRSLFFAYLLTVYVFVR
AFAQTFLHPSLTRSPLNYLPRFFSPDGCRSGCD
LMNLFFVIDEYSDIAPVEEVRQQKDIVMDALRNP
HKPRPEGEWVGGEVARQFWALTITNASAQSQK
HFIETFDEYLDSVVQQAEDRSESRIRDIQSYIDVR
RNTIGAKPSFALLELDMDLPDEVLAHPTIQSLSLA
TIDMLCLGNDIVSYNLEQARGDASHNIITIVMNEL
NLDVNGAMRWVGDFHKQLEKQFFEAFNNLPKW
GNAELDAQIAVYCDGLGNWVRANDQWSFESER
YFGARGLEIMETKTLAMMPIQRTEALGPQLVDDS
IL

MAVATSVATPVPTPAYSAGRAPAKEKKIYLPDTL
AEWPWPRAINPHYAEAKEESQAWAASFNAFSP
KAQHAFNRCDFN(LLASLAYPLATKH)GCRSGCD
LMNLFFVIDEYSDIAPVEEVRQQKDIVMDALRNP
HKPRPEGEWVGGEVARQFWALTITNASAQSQK
HFIETFDEYLDSVVQQAEDRSESRIRDIQSYIDVR
RNTIGAKPSFALLELDMDLPDEVLAHPTIQSLSLA
TIDMLCLGNDIVSYNLEQARGDASHNIITIVMNEL
NLDVNGAMRWVGDFHKQLEKQFFEAFNNLPKW
GNAELDAQIAVYCDGLGNWVRANDQWSFESER
YFGARGLEIMETKTLAMMPIQRTEALGPQLVDDS
IL

ShSTS17

MSQTYTIPDTLANWPWKRKINQHYEEVKMESAS
WARSFHAFSPQAQDAFDRCDFNLLASLAYPLAD
KQRLRTGCDLMNLFFVIDEHSDLSSVADAETQA
QIIMNALMNPEKPRPHGEWVGGEVARQYWELAI
KTATPKSQRRFVAAFDDYMNAVVQQAKDRTHS
TIRDIDSYMEVRRKTIGAWPSFALLELDMDLPED
FMDHPVMHELHVLSISMICLGNDIVSWNLEQSR
GDDTHNIVRIVMNQLDTDINGAMAWVEMYHKEL
EVKFMDIFTKSQEWNKSMNKDISRYVEGLGNWV
RANDQWSFESKRYFGDRGLEIMSKRTVSMMPK
RNDVLNGTQLDIGPVIVDGSIL

(MSQTYTIPDTLANWPWKRKINQHYEEVKMESA
SWARSFHAFSPQAQDAFDRCDFNLLASLAYPLA
DKORLRTGCDL)MNLFFVIDEHSDLSSVADAETQ
AQIIMNALMNPEKPRPHGEWVGGEVARQYWEL
AIKTATPKSQRRFVAAFDDYMNAVVQQAKDRTH
STIRDIDSYMEVRRKTIGAWPSFALLELDMDLPE
DFMDHPVMHELHVLSISMICLGNDIVSWNLEQSR
GDDTHNIVRIVMNQLDTDINGAMAWVEMYHKEL
EVKFMDIFTKSQEWNKSMNKDISRYVEGLGNWV
RANDQWSFESKRYFGDRGLEIMSKRTVSMMPK
RNDVLNGTQLDIGPVIVDGSIL

MSQTYTIPDTLANWPWKRKINQHYEEVKMESAS
WARSFHAFSPQAQDAFDRCDFNLLASLAYPLAD
KQRLRTGCDLMNLFFVIDEHSDLSSVADAETQA
QIIMNALMNPEKPRPHGEWVGGEVARQYWELAI
KTATPKSQRRFVAAFDDYMNAVVQQAKDRTHS
TIRDIDSYMEVRRKTIGAWPSFALLELDMDLPED
FMDHPVMHELHVLSISMICLGNDIVSWNLEQSRG
DDTHNIVRIVMNQLDTDINGAMAWVEMYHKELE
VKFMDIFTKSQEWNKSMNKDISRGASRASVILEI
EA

ShSTS18

MTVVDSPQRFCIPNCLEYWPWPRHINPHYQEVK
KASAAWAESFGAFNPKAQHAYNACDFNLLASLA
YPLESEERLRTGCDLMNMFFVFDEYSDVSSPKD
VIQQAAIIMDALRNPYAPRLEDEWVGGEVTRQF
WKRAIKTATAGAQRRFIDAFESYTQSVVQQAKD
RHHGFIRDVDSYLEMRRETIGAKPSFVVLEMDM
TLPDEVLAHPVIQQLSALSTDMICLGNDICSYNVE
QARGDDLHNIITIAMNQFDIDIAGAMDWVVKYHA
KLERKFLHLYNNCLPSWGKELDPQVERYVCGLG
NWVRASDQWGFESERYFGKKGKEIFKRRWVNL
MQPERAQDVGPTLVDGTRL

MTVVDSPQRFYIPNCLEYWPWPRHINPHYQEVK
KASAAWAESFGAFNPKAQHAYNACDFNLLASLA
YPLESEERLRTGCDLMNMFFVFDEYSDVSSPKD
VIQQAAIIMDALRNPYAPRPDDEWVGGEVTRQF
WKRAIKTATAGAQRRFIDAFESYTQSVVQQAKD
RHHGFIRDVDSYLEMRRETIGAKPSFVVLQMDM
TLPDEVLAHPVIQQLSALSTDMICLGNDICSYNVE
QARGDDLHNIITIAMNQFDIDIAGAMDWVVKYHA
KLERKFLYLYNNGLPSWGKELDPQVERYVCGLG
NWVRASDQWGFESERYFGKKGKEIFKRRWVNL
MQPERAQDIGPTLVDGTRL

MTVVDSPQRFYIPNCLEYWPWPRHINPHYQEVK
KASAAWAESFGAFNPKAQHAYNACDFNLLASLA
YPLESEERLRTGCDLMNMFFVFDEYSDVSSPKD
VIQQAAIIMDALRNPYAPRPDDEWVGGEVTRQF
WKRAIKTATAGAQRRFIDAFESYTQSVVQQAKD
RHHGFIRDVDSYLEMRRETIGAKPSFVVLQMDM
TLPDEVLAHPVIQQLSALSTDMICLGNDICSYNVE
QARGDDLHNIITIAMNQFDIDIAGAMDWVVKYHA
KLERKFLYLYNNGLPSWGKELDPQVERYVCGLG
NWVRASDQWGFESERYFGKKGKEIFKRRWVNL
MQPERAQDIGPTLVDGTRL
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Table S6. Oligonucleotides used for construction of expression plasmids. Sequences with bold
characters are homologous sequences to those of the vector. Sequences with italic characters with
underline are homologous sequences to those of the linker.

Insert Sequence 5°-3° Size
Vector
CpSTS! F: GCAAGCTCCGGAATTCATGCCTGCTGCTATCCCTAAG 1297 bp
R: TACCGAGCTCGAATTCTCAAGCGGCGTTTTCGTCGAC pTAex3-EcoRI
CpsTS? F: CCGAATTCGAGCTCGGTACCATGATGCAATTCTACCTTCC 1252 bp
R: ACTACAGATCCCCGGGTACCCTATTCGAAGTCTGAATCGG pUARA2-Kpnl
CpSTS3 F: CCGAATTCGAGCTCGGTACCATGGTCGCCACTACAGCA 1341 bp
R: ACTACAGATCCCCGGGTACCTTAGGCCTTGAGTGGCAAG pUARA2-Kpnl
CpsTSs F: GCAAGCTCCGGAATTCATGTCCGAGTCCAACCAACAC 1414 bp
R: TACCGAGCTCGAATTCTCAGTCTAGTTGGTGTAGAGG pTAex3-EcoRI
CpsTSs F: CCGAATTCGAGCTCGGTACCATGTCTACCATAGCCACAG 1212 bp
R: ACTACAGATCCCCGGGTACCTTACGCACGCTGTGGGAG pDP1031-Kpnl
CpsTS6 F: CCGAATTCGAGCTCGGTACCATGCTCACTACGCCTTACT 1349 bp
R: ACTACAGATCCCCGGGTACCTCATACTATAATCCCAGCCG pDP1031-KpnI
CpSTS7 F: CCGAATTCGAGCTCGGTACCATGACTACCAGCGGATTCC 1721 bp
R: ACTACAGATCCCCGGGTACCCTAATCCTCACCGGGATC pDP1031-Kpnl
CpsTSS F: CCGAATTCGAGCTCGGTACCATGTCCAACACCTTCATTGT 1368 bp
R: ACTACAGATCCCCGGGTACCTTACATGATGGACGCGAAC pDP1031-KpnI
CpsTSo F: CCGAATTCGAGCTCGGTACCATGACGGTACTTCAATTTGTG 1282 bp
R: ACTACAGATCCCCGGGTACCTTATTCCACAAGTTTCACAGT pDP1031-KpnI
CpSTSI0 F: CCGAATTCGAGCTCGGTACCATGGCTCCAAGCTATCAGC 1277 bp
R: ACTACAGATCCCCGGGTACCTCAAGGCAACACATTGTCG pDP1031-KpnI
CpsTSi F: CCGAATTCGAGCTCGGTACCATGTCCCAGAAATCTCCTTC 1262 bp
R: ACTACAGATCCCCGGGTACCCTAATCGGCGAGATCGAC pDP1031-Kpnl
CpsTSI2 F: CCGAATTCGAGCTCGGTACCATGGAAAGCCTGCCAGTAA 1267 bp
R: ACTACAGATCCCCGGGTACCTCATAAGTAATTCTTCCGACC pDP1031-KpnI
CpSTSI3 F: CCGAATTCGAGCTCGGTACCATGCCCCAAGACCCGCCT 1285 bp
R: ACTACAGATCCCCGGGTACCCTAGTCTGAAATATGGACGT pUSA2-Kpnl
CpsTS14 F: CCGAATTCGAGCTCGGTACCATGAACGTAATGAACACTCC 1235 bp
R: ACTACAGATCCCCGGGTACCTCAGCTCAAGCTCGTAGTT pDP1031-KpnI
CpSTSIS F: CCGAATTCGAGCTCGGTACCATGTCATCCCACCGACCC 1103 bp
R: ACTACAGATCCCCGGGTACCCTACAGCCGATTATATCTTC pDP1031-KpnI
CpSTSI6 F: CCGAATTCGAGCTCGGTACCATGCCTCTCCCAGTAACG 1285 bp
R: ACTACAGATCCCCGGGTACCTTACTCATTCAAGTTGACACT pUSA2-Kpnl
CpsTSi? F: CCGAATTCGAGCTCGGTACCATGAACTCAGACCTGCAATC 1102 bp
R: ACTACAGATCCCCGGGTACCTTAGGCAGCTACGGCGCG pDP1031-Kpnl
F: CCGAATTCGAGCTCGGTACCATGGTCCACTGGAATCACC 1625 bp
PIISIS I ACTACAGATCCCCGGGTACCTCATGAATCACCGTACAGC pDP1031-KpnI
ShSTS! F: CAAGCTCCGAATTCGAGCTCGGTACCATGGAGTCCGTCAGGGAAC 1236 bp
R: ATCCCCGGGTACCTTACTCAAACGTGCTAAGCTTTATG pDP1032-Kpnl/Spel
ke F: CACGTTTGAGTAAGGTACCCGGGGATCTGTAG 869 bp
R: CCACGACTGTCATCTAGTGCGGCCGCTAGCT pDP1032-Kpnl/Spel
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Size

Insert Sequence 5°-3°
Vector

SHSTSIS F: GCGGCCGCACTAGATGACAGTCGTGGACAGC 1292 bp

R: TCATCGGGTACGACTACCCGGGTCATCATAATCTGGTCCCATCAAC pDP1032-Kpnl/Spel
ShSTS3 F: CCGAATTCGAGCTCGGTACCATGTCTACTGCGAAACCTG 1333 bp

R: ACTACAGATCCCCGGGTACCCTAGGGCACAGTCACCTC pDP1031-Kpnl
ShSTSs F: CCGAATTCGAGCTCGGTACCATGTCTGAAACCAAAGTTGG 3335 bp

R: ACTACAGATCCCCGGGTACCTCAATGGGTGACGGTATAC pDP1031-Kpnl
ShSTSS F: CCGAATTCGAGCTCGGTACCATGGAACTCTCTTCACTGC 1493 bp

R: ACTACAGATCCCCGGGTACCTCAGGAGCAATCCTTGCTG pDP1031-Kpnl
ShSTS? F: CCGAATTCGAGCTCGGTACCATGCCTCATTCCACCGTG 1273 bp

R: ACTACAGATCCCCGGGTACCTCAACACCTCTTCGCGAG pDP1031-Kpnl
ShSTSS F: CCGAATTCGAGCTCGGTACCATGCCTGCTATCATCAGAC 1293 bp

R: ACTACAGATCCCCGGGTACCTCAATTCTGGCTCTTCATCT pDP1031-Kpnl
SHSTSI0 F: CCGAATTCGAGCTCGGTACCATGGGAGCGACTTCGACG 1250 bp

R: ACTACAGATCCCCGGGTACCCTACGCAAGAACATCTTGAG pDP1031-Kpnl
J— F: CAAGCTCCGAATTCGAGCTCGGTACCATGGCTACTTCAAATCCTC 1296 bp

R: ATCCCCGGGTACCCTAAACAACGACTTTCCG pDP1032-Kpnl/Spel
ke F: AGTCGTTGTTTAGGGTACCCGGGGATCTGTAG 869 bp

R: TAGCGACAGCCATCTAGTGCGGCCGCTAGCT pDP1032-Kpnl/Spel
SHSTSI6 F: GCGGCCGCACTAGATGGCTGTCGCTACCTCTG 1447 bp

R:TCATCGGGTACGACTACCCGGGTCATCACAAAATGGAGTCATCAACAAG | pDP1032-Kpnl/Spel
SHSTSI2 F: CCGAATTCGAGCTCGGTACCATGCAGACTCCACCCTCT 1256 bp

R: ACTACAGATCCCCGGGTACCCTAGGCAGGAACTTCCTG pDP1031-Kpnl
SHSTSI3 F: CCGAATTCGAGCTCGGTACCATGGCAGCTACGTCCACC 1409 bp

R: ACTACAGATCCCCGGGTACCTTATATACCATCTAATCCGTG pDP1031
J— F: CAAGCTCCGAATTCGAGCTCGGTACCATGTCGCAGACATATACAATAC 1322 bp

R: ACTACAGATCCCCGGGTACCTTACAGAATGGACCCATCG pDP1031-Kpnl
CpSTS5- ETGCATCATCATCATCATCATATCGAAGGTAGGCATATGTCTACCATAGCC 607 bp
Fri AC

R: TTGTAGGCGTATTCGATAAGAGCCCAGC pColdI-Ndel
CpSTS5- F: CTTATCGAATACGCCTACAACCTGCACATTC 428 bp
Fr2 R: CTCGAGGGTACCGAGCTCCATATGTTACGCACGCTGTGGGAG pColdI-Ndel
CpSTS7- F: CGGTACCCTCGAGGGATCCGAATTCATGACTACCAGCGGATTC 664 bp
Fri R: GAGAATACATCATTGGCAATGATCAGCATATC pColdI-EcoRI
CpSTS7- F: ATTGCCAATGATGTATTCTCATTCAAAGTCGAG 464 bp
Fr2 R: TTACCTATCTAGACTGCAGGTCGACCTATCGCCGAAGGAGAGTAG pColdI
CpSTSs- F: AAGGTAGGCATATGGAGCTCGGTACCATGTCCAACACCTTCATTG 140 bp
Fri R: ATAGCAAATTGCCAATATCCATAGACGTCCTG pColdI-kpnl/BamHI
CpSTSs- F: GTCTATGGATATTGGCAATTTGCTATGGCTTTATG 540bp
Fr2 R: AAGATCTAGAAACTCTTTAACTAGCCGGCAG pColdI-kpnl/BamHI
CpSTSs- F: GGCTAGTTAAAGAGTTTCTAGATCTTCATGTCCG 112 bp
Fr3 R: CTCAAACGACCATCTGTCGTTGCCAATGACAG pColdI-kpnl/BamHI
CpSTS13- F: AAGGTAGGCATATGGAGCTCGGTACCATGCCCCAAGACCCGCCT 134 bo

Fri

R: GTAGACATGTTTTGAATACCGTAGAATCCACTCTCTTGCC

pColdl-kpnl/BamHI
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Size

Insert Sequence 5°-3°
Vector

CpsTSI3- | F: TTCTACGGTATTCAAAACATGTCTACGGACC 258 bp
Fr2 R: CCTTCTACGAAAATCTTGAAGTATTGCGCAAAG pColdI-kpnl/BamHI
CpsTSI3. | F: CAATACTICAAGATTTTCGTAGAAGGAACCTC 652 bp
Fr3 R: CTGCAGGTCGACAAGCTTGAATTCGGATCCCTAGTCTGAAATATGGACG | pColdI-kpnl/BamHI
CpsTSI4- | F: AGGCATATGGAGCTCGGTACCATGAACGTAATGAACACTCCCATC 623 bp
Frl R: ATCGAGAGATAGGAAGACACCGGCTTCCACC pColdI-Kpnl/HindITI
CpsTSI4. | F: CCGGTGTCTTCCTATCTCTCGATCTCGC 484 bp
Fr2 R: ATCTAGACTGCAGGTCGACAAGCTTTCAGCTCAAGCTCGTAGTTC pColdI-Kpnl/HindITI
CpSTSI6- GTGCATCATCATCATCATCATATCGAAGGTAGGCATATGCCTCTCCCAGTA | 246 bp
= AC

R: ATACATTATGCAGATCCATGACAAAACG pColdI-Ndel
CPSTSI6. | F: CATGGATCTGCATAATGTATCATGGCTTTTC 798 bp
Fr2 R: CTCGAGGGTACCGAGCTCCATATGTTACTCATTCAAGTTGACAC pColdI-Ndel
CpSTSIT- EAGCTCGGTACCCTCGAGGGATCCGAATTCATGAACTCAGACCTGCAATC 297 bp

R: CAAGTTTGGTAGCCTTGTTCGCCTCCAGACC pColdI-EcoRI
CpsTSI7. | F: GGAGGCGAACAAGGCTACCAAACTIGTTGATCG 263 bp
Fr2 R: ACTGGTAGAGAACCAGAGGCCGACGTCTAATTC pColdI-EcoRI
CpsTSI7. | F: ACGTCGGCCTCTGGTTCTCTACCAGICTTTTTCTATGGGG 433 bp
Fr3 R: AGAGATTACCTATCTAGACTGCAGGTCGACTTAGGCAGCTACGGCGCG | pColdI-EcoRI
shsTS3. | F: AAGGTAGGCATATGGAGCTCGGTACCATGTCTACTGCGAAACCTG 461 bp
Frl R: CATCCTCTGCACTCGAAGATACTCCATCATGTC pColdl
shs7S3. | F: TGGAGTATCTTCGAGTGCAGAGGATGGCACC 448 bp
Fr2 R: CATATCTCGTAGAATGATGATGCCACCAAGTATTCC pColdl
shsTS3. | F: GTGGCATCATCATTCTACGAGATATGCAGAG 242 bp
Fr3 R: TTGAATTCGGATCCCTCGAGGGTACCATGAACCCGGATCCTTTC pColdl
shs7S5. | F: AGGCATATGGAGCTCGGTACCATGGAACTCTCTTCACTGCG 416 bp
Frl R: ATTAAACAGGCTCTGGAGCATAGCCGCG pColdI-Kpnl
ShsTSs. | F: TGCTCCAGAGCCTGTTTAATCGTATCAAGACG 689 bp
Fr2 R: TTACCTATCTAGACTGCAGGTCGACTCAGGAGCAATCCTTGCTG pColdI-Kpnl
shsTSI0. | F: GAGCTCGGTACCCTCGAGGGATCCGAATTCATGGGAGCGACTTCGACG | 410 bp
Frl R: TCGGGCACGAAAGTCCCTTGTCATTTCCGCG pColdI-EcoRI/Sall
ShSTSI0. | F: A4ATGACAAGGGACTTTCGTGCCCGATTCCTG 289 bp
Fr2 R: ATGAGTACACATCGTTCGCCCACCATACCATATC pColdI-EcoR1/Sall
shsTSI0. | F: ATGGTGGGCGAACGATGTGTACTCATATAAGGTG 351 bp
Fr3 R: AGAGATTACCTATCTAGACTGCAGGTCGACCTACGCAAGAACATCTTG | pColdl-EcoRI/Sall
shsTS12. | F: AGGCATATGGAGCTCGGTACCATGCAGACTCCACCCTCTTG 386 bp
Frl R: ACGCGCGCGAAAGTCCCTTGTCATCTTCGCTAAAATAG pColdI-Kpnl
ShSTSI2. | F: TGACAAGGGACTTTCGCGCGCGTCTTCTTC 646 bp
Fr2 R: GGTCGACAAGCTTGAATTCGGATCCCTAGGCAGGAACTTCCTGAGG pColdI-Kpnl
shsTs13. | F: AGGCATATGGAGCTCGGTACCATGGCAGCTACGTCCACC 262 bp
Frl R: CGTAGTCGTTCTTTGTCAGTCGATGGAAGC pColdI-Kpnl/Sall
aisrsz. | F: ACTGACA4AGAACGACTACGATGCGCAG 847 bp

Fr2

R:
TTACCTATCTAGACTGCAGGTCGACTTATATACCATCTAATCCGTGAATC

pColdl-Kpnl/Sall
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Size

Insert Sequence 5°-3°
Vector
shsTsis- | F: AGGCATATGGAGCTCGGTACCATGACAGTCGTGGACAGC 178 bp
Fri R: GCCAACAAGTTGAAGTCGCAGGCATTATAC pColdI-Kpnl/BamHI
ShsTSIs- | F: TGCGACTTCAACTTGTTGGCTTCGCTGG 878 bp
Fr2 R: GGTCGACAAGCTTGAATTCGGATCCTCATAATCTGGTCCCATCAAC pColdI-Kpnl/BamHI
F: TTGTAAAACGACGGCCAGTGATTAATTTTTTTCGTTTAAGTCTGTC
SC103-up pUCI19-
R: GAATGAACCCGGATCCGGAGAATCAGTCCAAGAAC HindIIl/EcoR]
SC103 F: CTGATTCTCCGGATCCGGGTTCATTCTTTCGGTTC
down R: CTATGACCATGATTACGCCAGTAAGAGCTTGTTGGGAG pUCIS-
HindIII/EcoRI
PamyB- F: CTGATTCTCCGGATCCCCATCATGGTGTTTTGATCA 825 bp
MCS- pUC19-SC103-
TamyB R: GAATGAACCCGGATCCTTTCCTATAATAGACTAGCGT BamHI
ffé"g& F: CTGATTCTCCGGATCTCATGGTGTTTTGATCATTTTA 1752 bp
TamyB- 19 103
Lflggﬂ R: GAATGAACCCGGATCGGTGGAAGAGTCTTAACGT %giHI'SC i
TamyA
U6P- F: TCGAGCTCGGTACCCTAATGCCGGCTCATTCAAAC
SC103 R: TATAGAAGGAAGGGTAAAGCACTTGTTCTTCTTTACAATG ppAsACas9-Smal
SC103- F: GCTTTACCCTTCCTTCTATAGTTTTAGAGCTAGAAATAGC
uer R: CAATTGCCCGATCCCCAGCAGCTCTATATCACGTGACG ppAsACas9-Smal
Ub&- F: TCGAGCTCGGTACCCTAATGCCGGCTCATTCAAAC
}2%03_ R: CAATTGCCCGATCCCCAGCAGCTCTATATCACGTGACG ppAsACas9-Smal
F: CAGCAAGCTCCGAATTCGAGCTCGGTACATGGGTCTATCCGAAGATC 3039 bp
ple3 R: ATCCCCGGGTACTCAGTGGTGGATTCCATTGC pDP1032-Kpnl/Spel
F: CGGCCGCACTAGTATGAGAATACCTAACATCTTTC 1285 bp
plet R: TCATCGGGTACGACTACCCGGGTCACTAGTCTACTCTGCAATGTACAAC | pDP1032-Kpnl/Spel
linker F: AATCCACCACTGAGTACCCGGGGATCTGTAGTAG
(ple3-pled) | R: TAGGTATTCTCATACTAGTGCGGCCGCTAGCTC pDP1032-Kpnl/Spel
F: CCGAATTCGAGCTCGATGCTATCTGTCGACCTTC 2297 bp
ples R: ACTACAGATCCCCGGCTACAATGCAGCGAACGC pDP1031-Kpnl
F: ATCGATTTGAGCTAGATGAATCTTTCTGAAATCAAGG 2160 bp
ple6 R: TAGTGCGGCCGCTAGCTAGTAGTCTGCAACCTCG pDP1032-Nhel
ple7 E.AGCAAGCTCCGAATTCGAGCTCGGTACATGGAAGGCAAGGTGAGCTCC 958 bp
R: ATCCCCGGGTACCTAGATGACACTCCATGCGT pDP1032-Kpnl/Spel
F: CCGCACTAGTATGGCACCGTCTAATACAG 2124 bp
plel R:
TTTCATCATCGGGTACGACTACCCGGGTCACTAAGCGCTGGTAGGCTTTG | PPP1032-Kpnl/Spel
linker F: TGTCATCTAGGTACCCGGGGATCTGTAGTAG
(ple7-plel) | R: ACGGTGCCATACTAGTGCGGCCGCTAGC
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